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MAGNOLIA METAL say Enary Wiel 


Eight Leading Covernments. 


BEST ANTI-FRICTION METAL FOR 


High-speed Engine, Dynamo, Rolling~Mill, Steamship, 
Railroad, Saw-Mill, Cotton-~Mill, Paper-~Mill, Woolen- Mill, 
Silk-Mill, Jute-~Mill, Rubber-Mill, Sugar-Mill, Flour-~Mill 

- and all Machinery Bearings. 








PATENT METAL CENTRED 
MACNOLIA ANTI-FRICTION METAL CO., EMERY AND CORUNDUM WHEEL. 


10 to 36 Inch Diameter. 
We also make 


Chicago Office, a1 traaew Baring. 14 GOrtlandt Street, NEW YORK. Solid Emery & Corundum Whesis. 


THE “SAFETY” FEATURE of this wheel 
is shown in the sectional cut, the material 
being dovetailed into the metal, insuring im- 

ra —- from danger in case of Wheel bursting. 


Owners and Sole Manufacturers. 








ae We have run a split wheel 2,800 revolutions per 

eo: P z ent the metallic centre retaining the ma- 
High Pressure Boilers. terial in place.. 

Complete Power Plant. Water Wheels, Cup Wheels 

a1 Estimates and Drawings Submitted. and Special Shapers to Order. 

. ‘ 

4 WESTO MM ENG I N E Cco., SPECIAL ATTENTION TO SAW GUMMERS. 

§ PAINTED POST, N. Y. Discount on all Centers Returned for Refilling 

; pS This means Economy. Descriptive Circu- 

¥ 


lars, Price Lists and Catalogues 


REPRESENTATIVES: Mailed on Application. 








a JULIAN SCHOLL & Co., GEO. D. HOFFMAN, TME 

fp: 126 LIBERTY ST., 52 LAKE ST., 

j Moni in, ae cucaco, nx. | ACM@ Safety Emery Wheel Co., 

H Corner Fort and Beaubien Streets, 
CLEVELAND 


DETROIT, MICH. 





GCALV AN IZING 


4 | 
: WORKS. WhurG | 
if H. H. HODELL & CO., ° ; 


: f Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 


CLEYEAND, ONIO- (DOVER, QUEEN'S RUN, STANDARD, | 


? ———— =n —— SAVAGE AND WALLACE, 


| MANUFACTURERS AND SHIPPERS 








FIRE BRICK, FIRE CLAY. 
CRAHAM TWIST DRILL & CHUCK CO., Detroit, Mich., | ern 


Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS and 171 Merwin Street, 
CHUCKS. Endorsed by progressive mechanics everywhere. Send for Catalogue. 


CLEVELAND, OHIO 
PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


es - FIRE BRIGK WORKS, | 


















iG oe. SHARON, PA. 
The list retail price of this Buckle is less than one-half the SILICA 
wholesale price of inferior goods when we commenced to man- : 
taeture, and dealers, even in small towns, find it profitable to carry astock to sell with iron for tie rods. | 
CLEVELAND CITY FORGE & IRON CO.. C.isva.anp. Onio. fa 1 Silica Brick. \ eC) No. 1 Mill Brick. 
THE ASCHMAN STEEL CASTING CO.. Ss 
* MANUFACTURERS —_=— 
OPEN HEARTH STEEL GASiINGS OF ALL KINDS, = 7 
Solid and Equal to Steel Forgings. MILLS AND STEEL SMELTING 
Send Sketch and get Hetimate. Prompt Delivery. | FURNACES, FIRE CLAY. 


OFFICE AND WORKS, SHARON, PA. 
SHARON PA. 
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WM. B. POLLOCK & COMPANY, 


Woungsestown,. Ohio, 
MANUFACTURERS OF 


STEEL. [ q * RS EBVERWY 
TEEOn Ty EE. 
Contractors for the Construction and Erection of ong EAVY P LATE WORK. 


For Blast Furnaces, Rolling Mills, Steel Works, Mines and all purposes. 
RIVETED LINE PIPE A SPECIALTY. 

















L. SPENCE & SON, 


Manufacturers of 


— STILWELL’S — 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested 


OVER 3,000 OF THEM IN DAILY USE. 














ea — 


STATIONARY ENGINES, 20 TO 100 H. P. 


Portabie Engines, 
THRESHINC MACHINES, 
——AND 
Large Engines for Rolling Mills and Blast Furnaces. 
Send for illustrated catalogue. 


Martin’s Ferry, Ohio. 


ee 
Bischoff Metal Ceilings, 











This cut is the fac-simile of the appearance of the shelves of a 
No. 5 Heater at work on ordinary lime water when the door was 
removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 





(PATENTED.) 











It will pay to investigate 
~ and write for catalogue, 





Estimates submitted on ap» 
plication. 













Diese 
. Neary Fred. F. Bischoff & Co, 
VES LPORZ = 24. W. Lake St, 

; CHICAGO. - In 


GAS GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


Expense one cent au 
hour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Gauarantocd. yer 
articulars free by mai 

= Mention this paper. 


SS _ VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 
Largest manufacturers in the United States of Wood and Steel Wheelbarrows, Charging Barrows, | 


Dump Carts, etc. Goods guaranteed superior to any others upon the market. Prices moderate. STEEL CASTINGS. 


Write us for catalogue and prices before purchasingielsewhere. : a. ‘ 
Solid, Strong, Easily Machined. 






























New Castle Steel Casting Co., 


HIGH GRADE AXES ANB TOOLS. —— 


CLEVELAND AGENTS 





DOUBLE BIT AXES, CARPENTERS’ ADZES, | THE J. H. McLAIN CO., No. 10 So. Water. Street. 
SINGLE BIT AXES, MINING PICKS, 
BROAD-AXES, MACHINE KNIVES, C LI RSE 
HAND-AXES, BARK SPUDS. PRIEY 





We make all patterns and ale of Axes, including PEELING J. FE C TR ) TYP F 


AXES, RAFTING AXES, BOYS’ AXES, Etc., Etc. Our ‘*BLACK 
EAGLE” AXE is made by a Chemical Proceso, known only to 
us, and never fails in frozen or knotty timber. 
STANDARD AXE & TOOL WORKS, 
RIDGWAY, PA., U. &. a 


Beek NCRAVING CO. 
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VoLuME XXV. CLEVELAND, O. 


THE 


WEEK IN IRON CIRCLES. 


GENERAL FEATURES. 

There has been no such paralysis of the iron market in 
the past week, as the Homestead situation and the fort- 
night’s shut down of Western rolling mills would indicate. 
The non-union mills that are competitors of the Carnegie 
concerns are making the most of the present pressure of 
demand upon them, and the stock that rolling mills accu- 
mulated before July 1, isin fair demand. ‘The present 
situation has only helped to call attention to the enormous 
consumptive capacity of the country, and to suggest that 
it will not require a long period of shortened production 
to relieve the market from the incubus of the Spring accu- 
mulations. ‘There is about a month’s supply of coke pig 
iron in the furnace yards to-day, and stocks were about 
The Alabama 
and Pittsburg districts seem to be holding their own, while 


25,000 tons less on July 1, than on June 1. 


the Chicago district, through curtailments in anticipation 
of the smaller demand of the Illinois Steel Co.’s mills in 
July, has materially reduced stocks. ‘The anticipated 
reduction from $16 to $15, for No. 1 X foundry iron, by 
the Thomas Co. has been openly proclaimed in the Lehigh 
Valley, and No. 2 X isto be $14. If necessary, we are 
told, these prices will yet be lowered, but it is well known 
that they are now substantially at the cost level. The cut 
means $12 at the furnace for the No. 1 X Virginia iron 
that has been disputing the Eastern market with the 
Lehigh product. There may be Virginia furnacemen 
willing to keep their furnaces in blast for such a market ; 
but there are others who do not believe in smelting ores 
that can never be replaced, in using up their valuable 
coking coal, and wearing out plants that can not be 
renewed for less than the money that built them, in any 
such struggle for business as that which has brought the 
recentdrop. <A decrease in railroad building for ‘92, from 
last year’s record, seems to be a certainty, but there has 
been a much more than compensating increase in other 
lines, particularly in the fast growing demand for struct- 
ural material. The general trade and financial outlook is 
favorable, with prospects that the country’s interior trade 
for the last half of the year will exceed that of the six 
months just ended. Business and financial movements 
up to June 30, were g per cent. in excess of those for 
the same period last year, a showing that hardly explains 
numerous expressions of disappointment the year has 
If the troubles in the Pittsburg district 
should continue long, and extend in the way that now 


brought forth. 


seems likely, the effect will be apparent in the dwindling 
of many activities. The Homestead shut-down alone 
means the cutting off of nearly 1,000 cars of ore a day 
from Cleveland, Ashtabula and Erie, and the railroads are 
feeling seriously the loss of the heavy tonnage of manu- 
factured material. The Connellsville coke region, the 
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only one that has shown any activity for several weeks 
past, is now feeling the effect of the halt in mill opera- 
tions. 

THE LOCAL OUTLOOK. 

Vesselmen have made heroic efforts to get the Escan- 
aba rate up to 75 cents in the past week, with improving 
chances of success, though there are as yet no charters at 
more than 7o cents. ‘The Escanaba shipments have been 
prodigious this season, and though the railroads will not 
give out the season’s figures, a total of 171,000 tons for 
the first week of July shows that the movement has been 
beyond any precedent. Vesselmen are aware that a 
goodly fraction of the season’s shipments from all the 
upper docks have been made at a low figure for freights, 
and that their season’s profits are yet to be made. An 
occasional stiffening of the wheat rate gives some encour- 
agement, but the amount of grain to be moved immediately 
is not great, and ore men have not had to bid up to get 
boats as they were needed. ‘The Marquette and Ashland 
rates are maintained at g5 cents and $1. 10. 
os There have been no sales of any moment in 

the week, and with the demand for pig iron 
cut off and the time of its resumption entirely problematic, 
ore salesmen are making no effort to interest furnace own- 
ers. On standard ores, particularly on the Bessemers sold 
in the Winter, there has been no deviation from prices at 
which sales were then made, since there is no object in 
the ore firms making the rebates on handsome advance 
sales, that chance transactions now, on a lower basis, 
would make necessary. While the cessations in steel - 
works and mills are felt for the time, it is believed that 
the resumption, when it comes, will give a stimulus to 
buying that will make the season’s aggregate much more 
than would have been the case, had there been no inter- 
ruption, with purchases going on in the half-hearted way 
of the past four months. Reductions of force at the 
Champion mine and the prospect that the Lake Superior 
mine may take similar action, are only natural results of 
the furnace banking movement. 
While stocks of raw iron in the valley have in- 
creased since June 1 this has not been from 
increased production, but rather from slacking demand. 
Sales are still made at unquotably low figures and deliv- 
eries are being pushed into the coming year in response 
to buyers’ demands. 


. The market for finished iron is without life, 
Finished 


Pig Iron, 


buyers having placed orders in June, in antici- 


Iron, etc. ‘ . " 
pation of the shut-down and deliveries on these 


are still going on. When all these have been made, mill 
stock will advance. 
The Carnegie shut-down has advanced prices 
Structural ; : 
on such of their products as were made ex- 


Material a : 
clusively or largely at the Homestead mills. 


There is a large amount of bridge work in sight. 
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GENERAL MARKET RESUME. 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW. }) 
A fair amount of tonnage has been closed dur- 


ing the past week, and a moderate number of 
inquiries have been received. It is expected that the 
next week will develop a little more business, but beyond 
that no hopes are entertained of the situation improving in 
the next 60 days. Prices remain sta ionary on the stand 
ard grades of iron, though a little cutting continues to be 
done in iron other than standard. The consumption of 
iron in all departments continues heavy and is in excess 
of that of a year ago. Interest continues to center in 
Lake Superior charcoals. The leading furnaces are main- 
taining their position and show no signs of weakness ; one 
or two oxtside companies are offering to take business at 
cuts of 25 or 50 cents below basis held by standard com- 


Chicago. 


panies. 

Bar Iron.—Though a little spurt has been caused by 
the strike, the market remains comparatively quiet, with 
prices stationary on a basis of 1.5c¢ at the mills. Some of 
the local dealers have taken advantage of the strike to 
raise prices slightly, but the mills are not affected by this. 

BILLETS AND Rops.—Pric:s are a little higher on billets, 
being quoted at $24.75. Rods are selling at the same 
price as last quoted, $34.50. 
orders for immediate delivery, and are not anxious to sell. 


Dealers are only accepting 


SrrucruRAL IRons.—Many of the mills being shut 
down, and the supply limited, none of them are anxious 
for orders, and as a consequence prices are firmer and 
higher. Beams and channels, 2.25c to 2.50c; angle bars, 
2.10C to 2.25c; sheared plates, 2.20c; universal plates, 
2 20C; tees, 2.40C tO 2.50C. 

PLatres, Tuprs, Erc.—The situation is the same on 
these as on other products. The strike and shut-downs 
have caused dealers to be careful about selling. The 
demand is good, and prices rule higher. Flange steel 
sheets are quoted 2.5cc to 2.60c; tank steel, 2.05c¢ to 
2.10c. Nos. 10 to 14, 2.35c to 2.500. 

MERCHANT STEEL.—The market is firmer and shows a 
good demand. Quotations are made: Open-hearth spring, 
2.50C ; tire, 2.25C to 2.30C; machinery, 2.20C tO 2.25C; 
crucible spring, 3.25c to 3.50c; machinery, 4.75c; tool 
steel, 6.50c to 7.50c and upward. 

RAILS AND TRACK SUPPLIES. - 
freer during the past week, inducing a firmer feeling in 


Buying has been a little 
the market. Prices, however, remain as last quoted, $31 
to $32.50, for steel rails; splice bars 1.95c to 2.05c; track 
bolts, hexagon nuts, 2.65c ; square nuts, 2.60c. 

O.p Rats, Scrap, ETc.—Nothing ts doing in the 
market, and the prospect for business 1s very poor. Prices 
are stationary. Old rails, $17.50 to $18; old wheels, 
$14; old steel rails, $12 to $13; No. 1 forge, $14; No. 1 
mill, $11; turnings, $8; mixed steel, $9 ; coil steel, $13.50 ; 
leaf steel, $14.50; low tires, $14.50. 

There is as yet neither a settlement nor a strike 


Pittsburgh. pp 
The conference com- 


to report in this district. 
mittees are still holding meetings and while but little 
progress towards an adjustment seems to have been made, 
yet the very fact that both parties are still willing to meet 
each other and discuss the points of difference, encourages 
the belief that an agreement will probably be reached. It 
is thought by many that the deplorable disorders at Home- 
stead have helped to dispose both parties to this scale con- 
troversy to do all they could to avoid astrike. The de 
mand for raw iron is, of course, much lessened, and the 
market is weak, though quotations do not change. The 
market for blooms and billets is likewise dull, owing to 
the shut-down of many consumers’ mills. Considering 
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the labor situation, the volume of business is quite heavy. 
a There can be no doubt that the large season 

purchases of Lake Superior charcoal iron have 
been made, as a thorough canvass of all the large buyers 
shows them to be covered for all ordinary wants of this 
grade of metal for the current year. It will be interesting 
to see how far the large stocks in the hands of the makers 
have been depleted. -There should be a decided improve 
ment in the Lake Superior iron trade, a number of fur- 
naces having stated their intention of blowing out as soon 
as their present supply of ore, charcoal, etc., is exhausted. 
It is safe to say that prices have not varied fifty cents a 
ton this season, and, to-day, a purchaser would obtain the 
same figures, or a trifle better even, than those named to 
the first buyers’ when unsold stocks showed over 100,000 
tons, the variation of even the fifty cents named, being 
due to conditions of delivery and terms of settlement. In 
foundry and forge irons a little more activity has been seen, 
one large buyer in the local market having placed orders 
for about 3,000 tons, during the past week. The smaller 
car-load and less than too ton business remains unchanged. 
The closing of the Carnegie mills has given local agents of 
other mills a number of orders to replace those unfilled at 
Homestead. 


oe A few fair-sized orders have been booked dur 
~tgaaitinse ing the past week, but the volume of business 
is by no means large. What was sold was at prices never 
recorded here before. It would seem as though all the 
‘*false bottoms” are knocked out now. ‘The labor 
troubles at the Homestead mills and the uncertainty of 
any early adjustment of the question has its weight upon 
the general iron interests. During the usual mid-Summer 
shut-down, whatever differences existed in regard to wages, 
in this immediate section, have been adjusted and the 
mills are all starting up. 

_ The iron market has been generally dull the 
Cincinnati. : H 3 
; past week. Nevertheless, quite large trans- 
actions have been closed; the largest of these have been 
in Bessemer pig, Lake Superior charcoal iron and Southern 
coke irons. It isa significant fact that the question of 
whether now is a good time to place iron contracts has 
been under discussion in the directory of a good many 
companies. There is nothing in immediate sight that 
would point to any increase in price. The arguments and 
conditions are all right, but it does not move. Indica, 
tions are that the railroads will have another great crop to 
carry. This is sustaining the price of securities against 
the depressing effect of the withdrawal of American gold 
and other securities as the natural consequence of renewed 
silver agitation. 

iiss Some good-sized contracts ranging from 500 to 
1,000 tons have been placed during the week, 
together with carload and too-ton lots. The prices are 
iow but the tonnage is quite large. | Lake Superior char- 
coal still continues to attract more or less attention among 
buyers. It is difficult to say just what the market is on 
account of special prices made on the merits of each sale, 
and quotations continue as during the past few weeks, 
though in many cases the prices quoted might be shaded. 

aoe Reports as to the British iron market, at the 
cnscadl opening of the month, show no improvement. 
Market. » - — 
In the North of England pig iron market there 
has been more activity, though the run has been mostly 
on warrants, which has caused a substantial rise in prices, 
the warrants being required by speculators who have been 
delaying too long covering, and now are forced to buy at 


any price, 
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ORE TRADE TENDENCIES. 

The evenness of ore rates this season and the large 
increase in the percentage of ore carried in vessels owned 
by mining companies, are notable facts in the iron ore 
trade of the year. ‘The last two months have dem onstrated 
that the tendency of the gradual extension of mining com 
panies’ transportation interests is to prevent fluctuations 
in rates and to give steadiness to the ore freight market, 
avoiding the extremes that a strong demand for grain ton 
nage has brought in other seasons While the vessel 
owning mining companies are interested in maintaining 
a fair freight rate—because they want their boats to make 
a good showing, and, further, because of the influence of 
freights upon the price of ore—they are at the same time 
interested in being able to secure tonnige at a fair rate for 
whatever ore they miy not be able to carry in their own 
boats. 

The following list gives the names of vessels in the ore 
trade that are owned by mining companies, with their 
carrying capacity, at 15 feet. The vessels added this 
season are indicated by an asterisk : 

Manola, Mariska, Maruba, Matoa, 
Marina, Masaba, 2,300 tons each ; *Maritana, *Mariposa, 


Minnesota Iron Co. 


3,000 tons each. 

Menominee ‘Transit Co.—Saxon, Norman, Briton, 
Grecian, Roman, German, 2,900 tons each. 

Cleveland-Cliffs Co.—Pontiac, 3,000 tons; Frontenac, 
2,700 tons; *Pioneer, 1,803 tons; *Cadillac, 2,300 tons. 

Republic Iron Co. —Republic, 2,500 tons; Specular, 
1,900 tons; Continental, 1,6co tons; schooner Magnetic, 
2,000 tons; schooner Grace Holland, 1,200 tons. 

Lake Superior Iron Co.—La Salle, 2,400 tons; Joliet, 
2,400 tons; Wawatan, 2,300 tons; Griffin, 2,300 tons; 
*Andaste, 2,500 tons; *Choctaw, 2,500 tons. 

Cleveland Rolling Mill Co.—*Samuel Mitchell, 2,700 
tons; Wm. Chisholm, J. H. Devereux, J. H. Wade, from 
2,000 tO 2,300 tons. 

The past twelve months have accentuated the necessity 
of putting iron ore upon the market at a price lower than 
has been thought of in mining operations heretofore. 
Combinations that shall reduce every element of cost to 
the minimum are more and more frequent in later stages 
of iron production, and in steel manufacture; and the 
mining industry is finding out more and more, that oper- 
ations on a large scale furnish the only solution of the 


| 
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problem presented by cheap Southern ores for foundry 
and mill irons and the imminent competition, to an ex- 
tent heretofore unknown, of Cuban ores for Bessemer 
iron. 

There is little question that another year will find the 
number of heretofore active mining properties of the Lake 
Superior region considerably reduced and that those that 
are operated will be in fewer hands. The control, by 
mining companies, of their own lake transportation, will 
be more and more complete, and the high freights known 
in other years will probably never be repeated. 


UPPER LAKE FURNACES FOR LEAN ORES. 

The building up of a coke pig iron industry in the Lake 
Superior region seems only a matter of a few years. That 
this will be at the expense of some other district now an 
active producer of coke iron, is plain, from the fact that 
there is already 25 per cent. more coke capacity active or 
in shap to be made active at any time, than consumption 
calls for. Mr. John Birkinbine observes on this question, 
which he has studied closely : 

The rapid development of the Western portion of our coun- 
try, particularly that which is tributary to or can be easily 
reached from the Great Lakes, may divert from Chicago and 
vicinity part $f the future iron production to points nearer 
the ore fields, and yet within convenient reach of cheap trans- 
portation for the fuel. Whether this fuel will be transported 
in its raw state and coked at the blast furnaces, or whether it 
will be conveyed as coke, is a problem in process of solution, 
but I confess to feeling a gratification that the enterprise 
which I had the privilege of suggesting five years ago—viz.; 
the erection of a blast furnace at Duluth, Minn., in which 
Minnesota ores are sinelted by the use of coke made near at 
hand from Pennsylvania coal carried by vessel to the head of 
Lake Michigan—has been sufficiently successful to encourage 
other lake ports to seriously consider the advisability of carry- 
ing out a similar project. 

Mesaba ores that are below 60 in iron, and carrying too 
great a percentage of phosphorus to warrant shipment, 
will no doubt be available at very low prices, for furnaces 
at Duluth 
rates to Escanaba could consume their lean ores by start- 


Mining towns that have reasonable freight 


ing furnaces, and find access at low transportation cost, 
to the Chicago market. Then would come the tug of 
war, with the cheap Southern irons, that have been for. 
months active demoralizing agents in that market. 

THE HOMESTEAD SITUATION. 

The matter uppermost in connection with the Home- 
stead trouble, the past week, has been, not the points of 
difference as to wages, between the Carnegie Steel Co. 
and its employes, but whether that town should be singu- 
lar among all the municipalities of the country in having 
the law of the land superseded by the rule of a self-consti- 
tuted committee of citizens. We have been told, from 
day to day, since the single day of rioting and carnage, 
that all was quiet at Homestead and that peace prevailed, 
rendering unnecessary the sending of militia or of sheriff’s 
deputies. It was the same sort of peace that any man 
may have with the law-breaker, who siezes his property. 
If the wronged man makes no outcry and no resistance, 
the proceeding is exceedingly peaceful! With the Home- 
stead workmen in complete possession of the mills, and no 
opposition to their lawless conduct by sheriff or governor, 
the situation certainly presented an ideal picture of peace 
and harmony. 

That the introduction of Pinkerton detectives by the 
company wasa mistake, is admitted—how great a mistake, 
the awful record of Wednesday made plain, But after all 
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that is said about the odiousness of the Pinkerton name in 
labor troubles. There was no knowledge among the 
workmen when they fired upon the barges, that these men 
were not deputies of the sheriff. And had the sheriff 
himself, at the head of a posse, attempted to take posses- 
sion of the works, blood would have been shed just the 
same. 

This defiance of law by the locked-out workmen, has 
found defenders; worst of all it has been excused and 
practically defended on the floor of the highest law-making 
body in the land. For a United States Senator to stand 
in his place and talk about the ‘‘co-relative ownership ” 
of employes in the plant in which they work is a species 
of communism that would knock out every prop that sup- 
ports individual ownership and control of property. Poll 
ticians have had their day, in the general flood of com 
ment, and partisan newspapers have let no day pass with- 
out attempting to obscure the real question of present 
moment at Homestead, with irrelevant and often dema- 
gogic descantings upon the country’s industrial policy. 
As if, forsooth, there had never been, outside of a country 
that adopted a protective tariff to encourage industry, 
any such thing as strikes, lockouts, or fatal labor 
riots. 

The Carnegie Steel Co. has given out, through its chair- 
man, Mr. Frick, that it will not again have anything to 
do with the Amalgamated Association in any conference 
over the wages it shall establish. Members of that asso- 
ciation have for more than two weeks had the company’s 
works in their hands ; they took an active part in the riot 
of last week, and the company does not wish to have 
further dealings with them. It is one of the most unfor- 
tunate features of the contest, that an organization, gener- 
ally so wisely managed, and with so much in its record 
that is good, should have put itself in such an attitude 
toward the law. ‘To say that Mr. Frick had in mind from 
the beginning, a war upon the association, that should 
wipe it out in Homestead, does not gainsay the fact that 
the Amalgamated leaders in Homestead have given him 
occasion for just the stand he wanted to take, granting 
that this statement concerning his intention be true. 

Now that the militia have taken possession of Home- 
stead and the Carnegie Steel Co. has again been permitted 
access to its works, the situation is just what it was on the 
day of the lock-out. There can be no permanent peace 
in Homestead, on any basis that is not agreed upon 


between the company and its old employes, hundreds of 


whom own their homes and had counted on a life residence 


in the town the great mills have made. The chances of 


such agreement, in view of the declarations of the com- 
pany’s officers, are very slight. If the employes in the 
other Carnegie mills should go out, as seemed probable 
on Wednesday, a contest will ensue that promises to be 
one of the bitterest and most determined the iron and steel 
trade, have ever seen. Every resource of the Amalgam- 
ated Association would be employed, because with it, such 


a struggle would be a matter of life and death. 


A LINE of argument, that seems to have an attraction 
for one class of writers who discuss wage reductions in 
the iron trade, for the daily press, starts out with the state- 
ment that workmen’s wages are cut to increase the profits 
of the ‘‘ protected iron barons.””» The Amalgamated Asso- 
cia ion’s committees, in their recent conferences with the 
manufacturers, have repeated and reiterated the statement 
that the wage reductions made would all be given to the 
consumer, anyhow, and they didn’t propose to be cut for 
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his benefit. There is something about these statements 
that does not seem to reconcile. 


Quire different from the popular notion, is the state- 
ment in the paper of Mr. John Birkinbine, given else 
where, that statistics show that labor per ton of pig iron 
made is highest in the Birmingham district and lowest in 
The leanness of the 
Birmingham ores requires the handling of a larger amount 


the Pittsburgh and Chicago districts. 


for the production of a ton of iron than in other districts 
whose ores are richer. That is a factor in the problem 
that does not ordinarily have attention. 


SoME of our British cousins cannot see that they will be 
greatly helped by World’s Fair exhibits, in their trade 
relations with this country, because the United States has 
tariffed so many of their products out of this market and is 
supplying herself at home. They should not forget, how- 
ever, that this is essentially a world’s Fair and that 
whatever people under the sun they want to reach, this 
is their opportunity. You will find them all there, gentle- 
men of Great Britain. 


No mills, no strikes. £¥go, protection, that has filled 
the country with iron and steel manufactories, is responsi- 
ble for existing labor troubles. Such is the masterful 
logic that has fallen from the lips of certain United States 
Senators within the week just past. 

Important Movements in the Valley. 

The incorporation, on July 7, of the Ohio Steel Co., of Youngs- 
town, O., with a capital of $750,000, is the final taking shape of 
the movement of Mahoning Valley iron factors toward the 
manufacture of their own steel. The incorporation includes 
within the scope of the new company, the operation of mines 
and coke works, which means that the promoters of the steel 
works enterprise intend eventually to make their own coke, as 
indicated in these columns recently. Pittsburg and Sharon 
iron men are with the Youngstown manufacturers in this 
movement and it is said that they have secured an option on 
630 acres of coal land in Uniontown. 

Another important move of Valley manufacturers is thus 
announced in a Youngstown dispatch: An industrial deal 
involving large interests was consummated on Saturday, July 
g, Cartwright, McCurdy & Co., running extensive mills, and 
the Youngstown Iron & Steel Co. owning the Youngstown, 
Girard, and Warren rolling mills, consolidating under the 
name of the Union Iron & Steel Co. Upon the completion of 
the organization all the plants will be operated under one 
management. 


Irondale tron & Steel Co. Under New Auspices. 
Messrs. John F. Whitelaw, President of the National City 
jank, of Cleveland; George A. Laughlin, President of the 
Cleveland Axle Manufacturing Co., and H. O. Crane, of Chi- 
cago, have purchased the interest of G. R. Root and others in 
the Irondale Steel & Iron Co., of Anderson, Ind., and will 
operate the plant in the future. The capacity of the mill, 
which is at present 20 tons of steel and iron sheets, Nos. 14 to 
33, per day, will shortly be enlarged by extensive additions to 
the plant to about 30 tons. From 150 to 200 men are employed 
inthe mills. Having the advantage of natural gas, and with 
the energetic management promised under the new company, 
the outlook for the Irondale mills is bright. The officers of 
the company as elected at a meeting held in Cleveland, on 
Tuesday, July 12,are: Geo. A. Laughlin, Cleveland, President; 
John F. Whitelaw, Cleveland, Vice-President; H. O. Crane, 
Treasurer and General Manager. The office of Manager Crane 
will be at Anderson, Ind. 


HoLLAND, which has always refused to participate in previous 
expositions, has been induced to make an exhibit at the 
World’s Fair, and the King has appointed a commission, com- 
posed of the leading citizens and business men of the king- 
dom, 
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THE WEEK AT HOMESTEAD. 


Military in Control and Congressmen Investigating. 

The events of the week at Homestead have so filled the 
public eye, that no detailed account of them is called for here. 
Only the briefest synopsis is attempted : 

The surrender of the Pinkerton 300 and their removal out of 
Homestead left the workmen’s advisory committee and its 
pickets in control of Homestead and the mills. Persons enter- 
ing the town were taken in hand, and required to give a satis- 
factory account of themselves. Newspaper men were sub- 
jected to not a little annoyance in pursuing their quest for 
information. Disorder ceased, it is true, but things were quiet 
because the workmen had their own way. 

Meantime, Sheriff McCleary was continuing his farcical 
efforts at Pittsburgh to get together a posse. Hundreds of 
citizens were ordered to report for duty, but only a handful 
responded. The sheriff telegraphed almost daily to Governor 
Pattison that it was impossible for him to get any force to- 
gether to restore the supremacy of the law at Homestead or 
restore to the Carnegie Steel Co. the possession of its property. 
The workmen sent a committee to Harrisburg, and in their 
interview with the Governor he is said to have given them to 
understand that no troops would be sent to Homestead unless 
there were disorder that needed to be suppressed. Suddenly, 
on Sunday night, the order flashed across the wires for the im- 
mediate movement of all the militia of the State to Homestead. 
The Governor had evidently changed his mind; of the reason 
for the change the public is not advised. There had been no 
change in the situation at Homestead, and the leaders there 
were taken completely by surprise. On Tuesday, under com- 
mand of Gen. A. Louden Snowden, between 3,000 and 4,000 
troops took possession of Homestead ; an equal number rendez- 
voused at Mt. Gretna to be ready on call. 

Statements and counter-statements as to the wage question, 
have filled the newspapers, throughout the week. Chairman 
Frick and Secretary Lovejoy have said with positiveness, that 
they will not treat with the Amalgamated Association, and 
that the men who have engaged in riot, who have unlawfully 
taken possession of their property and killed their guards, 
could not be received in their employ. Itis known that this 
position is unalterable and will be maintained, though fire 
should never again be lighted in the Homestead mill. The 
officers of the company say, that there are many of their men 
who would return to work but for the leaders, and that now 
that the militia are on hand to preserve order the works will 
resume. Efforts are being made in other cities to engage new 
men. As to the introduction of Pinkerton men, the company 
say that it was their understanding with Sheriff McCleary that 
these men would be sworn in as his deputies, if necessary, and 
that to that end the sheriff’s chief deputy, Gray, was sent with 
the Pinkertons, on the barges. It is admitted,” however, that 
the men were not actually deputized. 

In reply to Mr. Frick’s public putting of the company’s 
stand—in which he gave the points already made in these 
columns, as to increased tonnage, due to improved machinery, 
costing thousands of dollars, as to the reduction in the billet 
minimum demanded by the lower market price and as to the 
change of the end of the scale year to December 31—-the men 
have made several statements. They say that the production 
has fallen below 1889; that in the 32-inch armor plate mill, at 
the basis of $23, sweepers and tonnage men would only make 
$1.86 for 12 hours’ skilled labor, and all tonnagemen below 
them would make less. ‘ Inasmuch as a laborer only works to 
hours and a tonnage man 12, it can be seen that the sweepers’ 
wages and laborers’ would be the same. Those people are the 
men who make the armor plate, which to-day at Homestead 
does not cost more than to make slabs, but for which the 
Government is charged from $150 to $600, according to sizes, 
while the actual cost of rolling it in the armor plate mill is 
less than 50 cents a ton.” 

The men deny that only 325 out of 3,800 employes are affected 
by the change proposed. They insist that all the men in the 
works are affected either by the tonnage change or the change 
in the billet minimum. 

In his testimony before the Congressional committee, 
Wednesday, Mr. Frick said: 

“T have a statement of the wages paid to men forj;month of 
May. This isin the 119-inch plate mill. The first manisa 
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roller. He worked 24 days and received $259.05. The second 
is a roller who worked 22 days. -His salary was $278.50, and 
so on, for this class. Shear helpers, average days worked, 22; 
average earnings $95 each for eight hours. Next come the 
heaters, six in all. The first worked 24 days, received $190.40; 
second, 23 days, $185.45; third, 22 days, $191.30; fourth, 23 
days, $185.55; fifth, 21 days, $178.00; sixth, 23 days, $199.10. 
Helpers, five in all, average 23 days, average earnings about 
$135 per month; first cranemen, three in all, average 25 days 
worked, average earnings, $120 ; second cranemen, three in all, 
average 25 days worked, average earnings, $97 per month. 
Next pull ups. They are boys and work by day. There are 
four in the works; average days worked 22, average earn- 
ings $40 per month. They work 12 hours. Head shearers 
work 12 hours, five in all, first 17 days, $112; second, 24 days, 
$90; third, 23 days, $120.50, etc. Then comes the marking 
gang, first, 27 days, $85; second, 25 days, $85. Then come 
stampers, helpers, recorders, machinists, carpenter, greaser, 
hydraulic man, three table men, engineers, shapers, traveling 
cranesmen and boys; average days worked, 26 per month; 
average earning, $70 per month. Then ordinary laborers, 30 
in all. Lowest priced labor is 14 cents per hour ; usually work 
10 hours. Others classed as laborers that are paid higher. I 
notice one here receives $1.70 per day. In the 119-inch plate 
inill for May, the total pay roll was $20,202.” 
The Iron Scale Situation. 

Almost daily conferences have been held at Pittsburgh in 
the last week between the manufacturers’ committee and the 
committee of the Amalgamated Association, on the iron scale. 
Some foot-notes to the scale have been agreed upon, but the 
main questions are still unsettled. The next meeting will be 
held Monday, July 18. The fact that both sides are willing 
still to confer is an indication favorable to ultimate agreement. 
Among late signers of the scale are the National Iron Steel 
Co., of Marion, Ind; Wetherald Rolling Mill Co., Findlay, O.; 
New Albany Rail Mill Co., New Albany, Ind.; Mixdorff Krein 
Manufacturing Co., St. Louis, Mo.; Moorehead—McLean Co., 
owners of the Soho mills. To date there have been 31 signa- 
tures, beside the 37 sheet mill firms. 

The Mahoning and Shenango Valley manufacturers’ com- 
mittee has had no further meeting with the men’s committee. 
The manufacturers gave notice before the Amalgamated Asso- 
ciation’s adjournment that they wanted no more conference 
unless it could be had with a committee having full power to 
make changes in the Amalgamated scale. To this, no re- 
sponse has been received. 

In Illinois Steel Co. Mills. 

The Illinois Steel Co.'s rail mills at South Chicago, employ- 
ing 4,500 men, are running, the wage contract not expiring 
until next year. Atthe Joliet steel and rail mills, employing 
2,000 men, notice has been given of the company’s desire to 
make a change in the scale, but meantime the men are at 
work. The Joliet rod mills, employing 300 men, stopped July 
I, the contract expiring. The scale is now being discussed. 
The Bay View mills at Milwaukee, are closed and the scale is 
under consideration. At the Union mills, Chicago, employing 
1,800 men, the scale expires next year. At the North Chicago 
mills, employing Soo men, there is a shut-down. The yard is 
full of material and repairs must be made. 


Improved Process for Castings. 

The Waukegan Iron & Steel Castings Co., of 1319 Monad- 
nock Building, Chicago, are making castings by a new process 
which insures absolute freedom from blow holes, and permits 
of so tempering the castings, that they fully take the place of 
drop forgings. This process, which has been in use in the 
East for a year, has recently been adopted by the Waukegan 
Co., and has been giving the best satisfaction. The company 
have already taken contracts to the full of their capacity, and 
in consequence of the rush of orders, have commenced to 
extend their plant very largely. The officers of the company 
are: C. R. Rothwill, President and Treasurer; Geo. C. Marsh, 
Secretary, and Ed. L. Lamb, Superintendent—all of whom are 
men of business ability and practical experience. The com 
pany will undoubtedly take rank among the first institutions 
of the kind in the country. 

THE Krupp gun manufactory, of Germany, will exhibit a big 
gun, weighing 122 tons at the World’s Fair. 
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PIG IRON PRODUCTION. 


Locality and Other Factors in the Cost Problem. 


President John Birkinbine brought out some interesting 
facts on crude iron production in the United States, in his ad- 
dress before the American Institute of Mining Engineers at 
the recent Plattsburgh, N. Y., meeting, on “Influence of Lo- 
cation on the Pig Iron Industry.’’ He said that proximity to 
a market for finished product is a powerful factor in determin- 
ing location. A local market is an incentive for trade, and 
transportation charges for 600 miles are not proportionately 
greater than for 200 miles. 
can be sent to Chicago, ores to Pittsburgh and Eastern Penn- 
sylvania, and it gives areason for the advancement of the 
Birmingham district of Alabama, for the product of the fur- 
naces of Alabama has reached points so far removed that were 
it not for the excellent system under which large quantities of 
material are handled, it would be impracticable, even at very 
low rates of production, to supply iron to points now reached. 
Similarly, the low cost of mining, handling and transporting 


It is due to the latter that coke 


iron ores has permitted other districts to attain their present 
position. 

The speaker then grouped the prominent pig iron produc- 
ing States into four principal districts, namely, Pittsburgh 
district, Eastern Pennsylvania, Illinois and Alabama districts. 
The source from which the Pittsburgh district and the Chi- 
cago district draw their ore supplies 
gion—has been contributing iron ores since 1856, and doing 
this on a liberal scale since 1867, a total of 5: ,000,000 gross 
tons having been taken from the mines of the four ranges in- 
cluded in that region. 


the Lake Superiorjre- 


The number of important producers 
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members of the institute, is about $3 in the four districts, but 
the cheapening of transportation brings plants into close com- 
petition which are hundreds of miles apart. 

Taking blast furnaces in the various districts of nearly simi- 
lar dimensions which are well located, managed and equipped, 
the relative costs of the different items show that the expense 
for fuel per ton of pig iron made was lowest in Pittsburgh and 
highest in Chicago; whereas, the cost of iron ore per ton of 
pig iron made was lowest in Alabama and highest in Pittsburg. 
Labor per ton of product, however, is reported highest in the 
Birmingham district and lowest in the Pittsburgh and Chicago 
districts. This last item is affected by a number of influences, 
among which is the ditiMity of comparing the labor accounts 
of different furnace plants, where, owing to methods of 
management, the labor accounts may or may not include the 
services of certain mechanics or officers, or the unloading of 
raw materials. 
the production of a ton of pig iron in the Birmingham district 
as compared with the requirements of the Chicago or Pitts- 


The large amount of materials necessary for 


burgh districts augments the number of furnace employees, 


and the demand for labor at iron works in the former has 
naturally kept the per diem close to that paid elsewhere. 

The production of Bessemer iron and the proximity of steel 
plants to the furnaces producing Bessemer formed another 
interesting head of Mr. Birkinbine’s inquiry. By the table 
printed herewith he showed the increase or decrease in Besse- 
mer output in the various districts, between 1887 and 1891. 
This table indicates that in the Pittsburg district, with its 
49.8 per cent. increase in pig iron production and its 78.61 per 
cent. increase in Bessemer, local consumption, rather than 
supplies of raw material, caused the expansion. 
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“Decrease. 

years, the knowledge of new discoveries each year adding to 
the ore reserves, and the millions of capital invested in the 
Lake Superior region in mines, railroads, and in shipping 
docks, supplemented by other millions in vessels and receiv- 
ing docks, would indicate that the supply from this source 
does not promise an early exhaustion. The Connellsville and 
other Pennsylvania coal fields relied upon by the Pittsburgh 
and Chicago districts for coke also give little anxiety as to its 
future supply. 

Neither does there seem any immediate prospect of either 
the coal or the ores in the vicinity of Birmingham becoming 
exhausted, but the large increase in the number of furnaces 
will rapidly deplete the easily-won leaner ores, of which greater 
quantities must be mined to produce aton of pig iron than 
where as a rule the veins or beds are richer, as is the case in 
the Lake Superior region, and although the Alabama ore sup- 
ply is great, the heavy drafts upon it may add so much to the 
cost of mining as to seriously detract from other local advan- 
tages. 
supply of the Alabama section in quantity and improve the 


It is probably practicable to augment the local ore 


average yield of the ore by using known deposits of iron ores 
in Cuba, 

While the development of the country tributary to the four 
districts named, or within reach of them, will determine very 
largely the future growth, the important fact must be remem- 
bered that both the cost of production and the market facilities 
z ill influence iron manufacture. 
pig iron is not as far apart in the districts named as is often 


The actual cost of producing 


supposed. Under good management the maximum difference 


between the costs of similar grades of pig iron, as reported by 


| 





10,307,028 | 3,888,853 


vanced mining methods and equipment, stronger locomotives, 
cars carrying heavier loads, as well as larger vessels and more 
economical machinery to drive them, have done their part to 
bring the raw material to the furnaces and carry the product 
away from them. 

At the plants themselves technical knowledge has joined 
hands with mechanical skill in the construction as well as in 
the operations of the furnaces. 

A necessity of economical and successful steel manufacture, 
especially in the acid Bessemer process, appears to be the pro- 
duction of large quantities. This permits of utilizing labor- 
saving appliances, reducing fuel consumption to a minimum, 
and encourages the concentration of a number of blast furnaces 
aggregating large capacity in the vicinity of steel works, where 
the direct method of conveying the molten metal from the 
blast furnaces to the converter assists in adding to the 
economy of the plant. As a consequence an immense pro- 
ducing capacity has grown up about the steel plants of the 
country and these great industries have advantages in buying 
raw materials in quantities, in employing the highest skill and 
in making use of the most approved appliances. , 

Are not the same economies possible for plants producing 
And will 


not the future construction be in the direction of securing 


pig iron for foundries or mills in great quantities? 


large outputs from centers of manufacture where supplies of 
ore and fuel can be assembled, and from which the product can 
be marketed most advantageously? The knowledge and skill 
which make blast furnace operations successful command 
compensation which is not measured by the tonnage produced ; 
the division of fixed charges by a larger output, the purchasing 
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and handling of materials and supplies in quantity, and the 
disposition of the pig iron and cinder, all combine to give 
plants of increased capacity an advantage over smaller ventures, 


‘* Recent Changes in the Pig Iron Industry.’’ 

_ An article under the above title in the June Cassier’s Maga- 
zine, by Wm. Kent, M. E., is enough of a commentary on 
President Birkinbine’s address to make some quotation from 
it particularly pertinent. Mr. Kent gives a number of tables, 
the first of which shows blast furnaces listed in 1875 and in 
1892, as being either in blast or in condition to be blown in 
when the state of the market permits. This number was 698 
in 1878; in 1892 it was 569. The number of furnace companies 
or owners was 488 in 1878; in 1892, 356. Annual capacity in 
1878, 5,868,000 net tons; in 1892, 16,296,000 net tons. The 
average capacity per furnace was 8,407 net tons in 1878; in 
1892, 28,640 net tons. The decrease in the number of furnaces 
was 18.5 per cent, in the four years; in the number of com- 
panies the decrease was 27 per cent. 

The mortality of furnace companies has been still more 
remarkable than that of blast furnaces, for besides those that 
went out of existence on account of the abandonment of the 
blast furnaces, many others sold out to larger companies. No 
such thing as a trust has ever been formed by the blast fur- 


naces, but consolidation of the business into the hands of 


large corporations has proceeded rapidly. In the Lehigh Val- 
ley one concern leased the furnaces of three other companies, 
and another leased five furnaces. In Chicago one steel com- 
pany consolidated with two of its rivals, and now owns 17 fur- 
naces with a producing capacity of 1,240,000 tons per year. In 
Alabama and Tennessee two large companies swallowed up sev- 
eral smaller rivals, and they have just amalgamated with each 
other making one concern with 17 furnaces, with an annual 
capacity of 633,000 tons. In the Hocking Valley, Ohio, in 1878 
there were 13 blast furnaces with 12 owners, all of these fur- 
naces having been built since 1874 to smelt native ores with 
the raw bituminous coal of the district. In 1892 there were 14 
furnaces in the district owned by seven companies, but not 
one of these companies is on the list of 1878, all of the original 
owners having sold out or become merged into the new com- 
panies. Many of these furnaces are now using Lake Superior 
ores and Connellsville or Virginia coke, instead of the native 
raw materials. 

In the anthracite region, comprising the territory east of the 
Susquehanna river, the changes have been the most severe. 
Nearly half of the charcoal furnaces in that region have per- 
manently gone out of blast since 1878, and of the anthracite 
furnaces many have gone out permanently, others have been 
rebuilt, and many have changed owners. 

From 1873 to 1876 the total production of iron decreasing, 
while the product per furnace slightly increased, there was a 
great decrease in the number of furnaces in blast, or from 410 
to 236. The increased demand for iron after 1876 caused a 
steady increase in the number of furnaces in blast until 1882, 
when the great increase in capacity, per furnace, which began 
in 1879, became felt, and in 1882 and 1883 the number of fur- 
naces in blast decreased rapidly in spite of the increased de- 
mand for iron. The depression in 1884 and 1885, and the re- 
action in 1886, both had their proper effect, the first decreasing 
and the second increasing the number of furnaces in blast; 
but from 1886 to the present time, in spite of an extraordinary 
increase in the demand for pig iron, so great has been the in- 
crease in the average capacity of the furnaces that the number 
of furnaces in blast has remained practically constant. 

The 569 furnaces now on the active list have an average 
annual capacity of 28,640 tons each, and a total capacity, if they 
were all in blast, of 50 per cent. more than the present demand. 
As the new furnaces recently built for using Lake Superior 
ores have acapacity of not far from 100,000 tons each, and the 
new furnaces in the South have a capacity of nearly 50,000 
tons each, it is evident that a much smaller number of fur- 
naces than 569 will supply the demands for pig iron for many 
years to come, and it is to be expected that many of the smaller 
furnaces now on the active list will be abandoned within a few 
years. The decrease in the number of companies or owners, 
27 per cent. in 14 years, is a remarkable fact in the economic 
history of the age. It is characteristic of the change from 
individual to corporate ownership which is going on in nearly 
allimportant industries. While the nominal ownership, how- 
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ever, is being concentrated into a few corporations, the actual 
ownership is probably, however, through the distribution of 
stock in these companies among the general public, in a 
greater number of hands than ever before. 


Another Southern Iron Boom’s Collapse. 

Beginning with Chicago, C. A. Norton, recently appointed 
receiver of the Georgia-Alabama Investment Co., is making a 
tour of cities in which the majority of the 15,000 stockholders 
of this troubled company live. Mr. Norton met some 50 Chi- 
cago stockholders in that city last week, and after the story of 
the mismanagement of the company had been gone over, it 
was decided that reorganization and more money were neces- 
sary to clear up the clouds now hanging so low. 

About a year ago, the enticing circulars of the Georgia-Ala- 
bama Investment Co. were let loose upon Northern cities. The 
company started out with very large promises to investors, 
and with a great flourish it was announced that Benjamin F. 
Butler, was president ; Congressman LL, H. Roots, a banker of 
Little Rock, Ark., vice-president, and ex-United States Treas- 
urer, J. W. Hyatt, treasurer. The company announced that it 
had begun to develop its iron furnaces and glass works at 
Tallapoosa, Ga., on a large scale. It gave a score of names of 
prominent men—Senators and other officials and several bank- 
ers—who were interested in the enterprise. The company did 
have glass works and an iron furnace in operation for a time, 
but they were shut down last Winter, and the company has 
not invested or developed much since. Investors were guar- 
anteed that even while the development of the property was 
going on, they would get semi-annual dividends of 2 per cent. 
Iast October a scrip dividend was made, but April brought 
nothing. 

Receiver Norton says that the property cost the stockhold- 
ers $1,500,000, and the total debts against it, so far as he can 
find out, will not aggregate much more than $150,000. The old 
management, he says, spent $48,000 a year in salaries and inci- 
dental expenses, while in reality the work ought to have been 
done for $6,000 or $7,000. It had, for instance, an agent in 
Chicago at a salary of $3,600, and whose office rent and other 
expenses footed up a good deal more than half as much in 
addition. Like and still more extravagant agencies were kept 
up in the other cities. The iron furnace cost $190,000, and the 
glass works $63,000. 

The proposition now is that the stockholders liquidate the 
indebtedness, form a new company, and capitalize it at $250,- 
ooo, After paying off its debts of $150,000, there would be 
$100,000 with which to start up the furnace and glass works. 
This means that the stockholders of small means will probably 
lose all that they putin. Those who attended the Chicago 
meeting agreed that nothing but reorganization would save 
the company. From Chicago, Receiver Norton went to Syra- 
cuse to hold asimilar meeting. 


Prosecuting Chicago Smoke Makers. 

Secretary Phelps, of Chicago’s Society for the Prevention of 
Smoke, is bringing suits right and left this week against vio- 
lators of the smoke ordinance, and 60 offenders are on his list to 
be brought into the courts. Since the opening of some of the 
tall blocks of Chicago, the smoke nuisance has been aggravated 
and the society finds that its campaign of suasion must be re- 
inforced by more decided action. The officers of the smoke 
prevention society have spent a good deal of time laboring 
with the proprietors of smoky chimneys and have urged the 
use of various devices. In some instances an improvement 
has been effected. In the majority of cases, however, a deaf 
ear has been turned to all expostulations, and these are the 
cases in which suits will be entered. 

When the society began operations the officials conferred 
with the railroad managers with a view to doing away with the 
smoky engines. Some changes were promised, but so far few 
have been effected. The society has given the companies 
until September 1 to reform. After that wholesale prosecu- 
tion will be entered. 

From Polk street to the river and from the lake to the river 
is indicated on the society’s smoke map as the center of the 
evil. Four-fifths of the time within this district the smoke 
hovering about the tops of high buildings is so dense that one 
cannot see objects four blocks away. 
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ORE TRADE AND MINING NOTES. 


Receipts of ore at Ashtabula docks in June, this year, were 
420,014 tons, and if this rate is kept up the year’s receipts will 
be the largest in the history of that port. In June, 1891, Ash- 
tabula receipts were 171,115 tons. 

The steamer Corona, which was the first to bring a load of 
ore to this port this season, has already made 14 round trips 
between Ashtabula and Escanaba and will get out to-day for 
the 15th trip. Capt. Hall, who commands the Corona, says 
that if he has no accidents or unforeseen delays he will be able 
to make 40 trips before the season closes. The best record 
heretofore made between the two ports in one season is 36 
trips.—[Ashtabula Telegraph. 

A Duluth dispatch says of the fire on Friday night, July 8, 
that destroyed the town of Biwabic, on the Mesaba, located at 
the iron mines of the Cincinnati, Biwabic, Canton and McKin- 
ley companies: “The large camps. of the Hamilton Ore Co., 
which employ 200 men at the Biwabic, were destroyed, as well 
as the buildings of the Cincinnati Iron Co., three stores, ten 
saloons, and several other buildings and dwellings. The loss 
is fully $20,000 and the insurance small. The work of rebuild- 
ing has begun.” 

The big pump at the Chapin mine, Iron Mountain, will soon 
be in operation. The mine is making 2,000 gallons of water 
per minute and there is some chance that the water of the 
Ludington will yet be raised by the Chapin pump. 

The reduction in wages on the Menominee range begins 
with the Dunn mine. Supt. Cole, of the Schlesinger mines, 
says that owing to the low prices in the ore market, it is neces- 
sary to curtail expenses, to keep the mines in operation. The 
scale at the Claire, which is the same as the cut scale at the 
Dunn, remains in operation. Other mines in the district, the 
Crystal Falls Diamond Drill says, will follow the example of 
the Schlesinger syndicate. 

The ditch cut in the bank of Lake Angeline has now lowered 
the water four feet. The big pump, that is about in operation 
will throw 1,440,000 gallons of water an hour. The contract 
calls for “ draining the lake.”” The deepest water is 46 feet. 
There are not less than 25,000,000 tons of ore under the 
water. 

Ispheming /ron Ore, July 9, says: ‘“ Two of the largest iron 
mines in this county are seriously considering the question 
of closing down for the season. As yet they have sold no ore 
for this year’s delivery and they have been borrowing money 
heavily in order to run. Much is tied up in the stockpiles. 
If these mines do close, and the chances are that they will, it 
will throw about 2,000 men out of employment. The com- 
panies are amongst the most progressive in the district, and it 
is with much reluctance that they are forced to talk of shut- 
down.” A dispatch of Monday’s date says that nearly all the 
surface men at the Champion were laid off Monday morning 
and that it is given out that the mine will close down August 
1, if ore on hand is not sold by that time. It is reported that 
the Lake Superior Iron Co. contemplates closing down if 
stocks on hand are not soon sold. 

“T have had nearly 200 assays made ” John T. Jones is quoted 
as saying about the Biwabik, “ but I have not tabulated them 
yet. I can say this, however. There is a body of ore averag- 
ing 6ofeet thick which will average 66.50 in iron and below 
.020 phosphorus. The average of the entire ore body, so far as 
we have uncovered it, is about 64 iron and .o4o phosphorus. 
This puts the entire Biwabik in the Bessemer limit. One 
remarkable fact in connection with the operations of the 
Biwabik, a fact common with many other of the Mesaba mines, 
is that in not one of the test pits or shafts as far as sunk, 
ranging from 60 to 215 feet deep, has a pound of powder been 
used. Pick and shovel have done the whole work.” 

Ashland ore shipments for last week were 73,114 tons ; for the 
season, 737,535 tons. The Norrie leads in season shipments 
with a total of 145,007. 

Florence, Wis., J/ining News gives the season shipments 
from the Florence as 15,109 and from the Eagle 8,795. Balance 
on hand at the Florence, 113,285 tons; at the Eagle, 1,984 tons. 
The total output of the Florence and Eagle mines this year 
thus faris 138,863 tons. 

Track-laying on the Duluth, Mesaba & Northern began July 
7, and at the rate of 1% miles a day, it is expected that the 
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mines will be reached by August 15. By September |, it is 
expected that the read will be handling ore at its Duluth docks. 
The blast furnace at West Duluth will take ore through the 
Winter. 

Tower, Minn., Jron Journal gives season shipments from 
Two Harbors upto July6: Minnesota, 138,672 tons ; Chandler, 
193,391 tons. The shipments up to July 1 aggregated 308,514 
tons. In June there were 97 ore clearances, an excess of 30 
over June, 1891. The shipments for the month were 172,777 
tons; Minnesota grades, 65,965; Chandler, 106,812. In June, 
1891, 60,351 tons of Minnesota and 63,298 tons of Chandler, a 
total of 123,639, were shipped. 

The Lake Superior Mining Co.'s section 21 mine was closed 
for an indefinite period, Saturday, July 2. About 60 men are 
thrown out of employment.—|[Iron Mountain Iron Range. 

In the last week in June 171,cootons of ore were shipped 
from Escanaba, or 6,000 tons more than any preceding week’s 
outgo, and greater by one-third than any week's shipments 
from Ashland. The C. & N. W. is equipped, however, to carry 
40,000 tons a day, or 240,000 tons a week. 

Never in the history of the Crystal Falls iron district has 
the Mastodon portion of it been so inactive as at present. The 
properties in that locality are the Mastodon, South Mastodon, 
Delphic, Great Eastern, Alpha and Atlas ; the only one now in 
operation is the Mastodon, and that is going with but a day 
force, raising but little ore and shipping none.—[{Diamond 
Drill. 

At the Chapin mine, daily product now runs from 2,500 to 
3,000 tons and daily shipments to 5,000 tons. 


Great Car Works Consolidation. 


A consolidation that means that the purchases of sundry 
large customers of the charcoal iron producers of the country 
will hereafter be massed in one great purchase, at prices that 
will go closer to cost than ever, is announced in this dispatch 
from Detroit: An important consolidation of car manufactur- 
ing companies has just been effected under the corporate name 
of the Michigan-Peninsular Car Co. It masses a capital of 
$8,000,000, exclusive of $2,000,000 first mortgage bonds. The 
companies entering the consolidation are the Michigan Car 
Co., the Peninsular Car Co., the Detroit Car Wheel Co., the 
Michigan Forge & Iron Co., and the Detroit Pipe & Foundry 
Co. The business dates from 1864 for the Michigan Car Co., 
and from 1879 for the Peninsular Car Co. These two com- 
panies are said to be the largest manufacturers of freight cars 
in the world, and heretofore have been in active competition. 
The consolidation brings into life a freight car manufacturing 
combine on a par with the Pullman Palace Car Co. in the way 
of passenger car manufacture. The united concerns bave 
been furnishing equipment to the Lake Shore, the Illinois 
Central, the Union Pacific, the New York Central, the Erie, 
the Atchison, and in fact all the principal lines of the country. 
An idea of the magnitude of the operations may be gathered 
by the fact that the several companies have been employing 
over 5,000 men. The property owned covers about 81 acres of 
ground in Detroit with buildings 78in number. The working 
plant, real estate, etc., are valued at nearly $6,000,000. ‘The 
capacity of the combined companies approaches 100 cars a day. 
The net profits have been averaging, it is said, nearly $1,000,- 
000 a year. The object of the combine is to reduce expenses 
and competition. 


Ohio Institute of Mining Engineers. 


The Summer meeting of the Ohio Institute of Mining Engi- 
neers will consist of an excursion to the coking regions of 
Pennsylvania. Arrangements have been made for a train over 
the B. & O. Railroad, leaving Columbus, Tuesday morning, 
August 2, and making its first stop at the mammoth works of 
the American Encaustic Tiling Co., at Zanesville. Going 
thence to Connellsville, Pa., the party will run out on Wednes- 
day morning’s train to the Standard, Morrell and Hill Farm 
mines and coking plants. On Thursday, Leisenring Nos. 1 
and 3, the Juniata and the Trotter plants, near Uniontown, 
will be visited, and on Friday, Oliver No. 1, Leith, Redston 
and Iemont Nos. 1 and 2. Ex-Mine Inspectors King and 
Keighley will conduct the party. All who intend going should 
notify R. M, Haseltine, Secretary and Treasurer, Columbus, 
O., before July 27. 
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IMPROVED DAKE ROTARY ENGINE. 


Charles W. Dake, of Grand Haven, Mich., and Edward B. 
Dake, of Muskegon, Mich., are patentees of improvements in 
reciprocating rotary engines, which will be understood by 
referring to the cuts given on this page. The inventions in- 
clude novelties both in construction and combination of parts, 
and relate to rotary engines in which reciprocating pistons are 
employed to impart a rotary motion to a piston-cylinder. Of 
the accompanying drawings, lig. 1 is a side elevation. Fig. 2 
is a front end view. Fig. 3 is a transverse vertical section. 
Fig. 4 is a central vertical longitudinal section. A designates 
the outer cylindrical casing, having secured thereto the heads 
B and B’. Working in this casing and rigidly secured on a 
shaft C’, extended through the heads B, B’ and having bearings 
ada’ therein, is a rotary cylinder piston-wheel C, the diameter 
of which is sufficiently less than the interior diameter of the 
Extending 
into this piston-cylinder from one end are a series (four being 


F =f 2. 
| 


/ . 4 ' 


— 


outer casing to leave a surrounding chamber c. 
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and exhausting through ports 4’ into the chamber c when at 
the lowest point, and thence through the main exhaust-pipe 
R, communicating with said chamber. The distance between 
any two ports / is less than the length of the port /, so that a 
dead-centre is impossible and the engine will start with the 
cylinder Cin any position. On the under side of the valve I 
is an exhaust S for any steam remaining in the piston-chambers 
as the pistons are forced up the opposite incline by the oper- 
ation of the succeeding piston. 

When it is desired to reverse the engine, the pinion-shaft M 
is turned, and by means of the rack and pinion and the con- 
nection between the valves I and K the valve I is turned, so 
that its port will occupy a position slightly to the opposite side 
of the highest point of the stationary cam G from that which 
it normally occupies, so that as steam is admitted to said port 
the pistons will be forced to travel down the opposite incline, 
turning the cylinder C in the opposite direction. The valve I 
is capable of a movement through an arc of about one-half of 
acircle, being limited in both directions by the shoulder 7, 
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IMPROVED DAKE 


shown) of cylindric chambers D, which terminate a short dis- 
tance from the opposite end dof said piston-cylinder. Ineach 
of these chambers is a cylindric piston E, of a length about 
one-half the depth of said chambers and adapted to reciprocate 
therein. 

The operation of the engine is thus explained: The normal 
position of the valve I and its cut-off K is such that its port / 
is a little to one side of the highest point of the cam G. Steam 
being admitted through the supply-pipe P, it will pass through 
one of the ports 4, against the corresponding piston E, forcing 
it longitudinally and causing its anti-friction wheel to travel 
down the incline of the cam. As the engagement of the arcu- 
ate slot / with the edge of said cam prevents said piston from 
turning in its cylinder-chamber, a rotary motion will be im- 
parted to the cylinder C. In the meantime the port 4 of the 
next piston-chamber has been brought into position to receive 
steam and a corresponding movement is imparted to its respect- 
ive piston. As the cylinder C continues to turn, each port & 
will in succession be brought into position to receive a port of 
steam and its respective piston forced to travel on the cam 
which remains in a stationary position. 

This operation is repeated, each piston successively receiving 
its head of steam when at about the highest point of the cam 
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ROTARY ENGINE. 
which engages the pinion-shaft at both limits of movement 
and serving as stops. 

It will be understood that any suitable number of the recip- 
rocating pistons may be employed, the operation being the 
same. By means of the valve K the size of the steam-port 7 
may also be regulated and the speed of the engine governed. 

Canton Steel Roofing Co. Wins. 

In the suit in the United States District Court for the North- 
ern District of Ohio, brought by the Canton Steel Roofing Co. 
against Alvin C. and William Kanneberg, as the Kanneberg 
Roofing Co., for infringement of patent on sheet metal roof- 
ing, the court has decided that the roofing manufactured by 
the Kanneberg Roofing Co., is an infringement upon the H. 
W. Smith patents owned by the Canton Steel Roofing Co., of 
Canton, O., and the Kanneberg Roofing Co. are perpetually en- 
joined from the manufacture of said roofing. The decision 
was rendered by Judge Ricks, on June 30. 


W. S. CAINE, president of the British Iron Trade Association, 
has issued an address to members of the trade in which he 
urges the importance of an exhibit at the World’s Fair by 
British iron manufacturers. 
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GIST OF TRADE PAPERS. 
A PAIR OF TARIFF POINTS. 

Anthracite Is Duty Free—Whence, Then, the Trust ? 

The most conspicuous and financially the most powerful 
combination of capital, or trust, in this country to-day is that 
which controls the production and prices of anthracite coal, 
one of the leading necessaries of our American every-day life. 
And yet anthracite coal has been on the free list of all our 
tariff legislation since 1870. There is absolute Free Trade in 
this great mineral trust-controlled product. Upon the other 
hand bituminous coal is subject to a duty of 75 cents a ton; yet 
we hear of no trust anywhere, large or small, in its production 
or sale. Free Traders who assert that Protection fosters trusts 
and that Free Trade is their natural enemy will be in no hurry 
to tell a waiting world why the above facts do not accord with 
their theories.—[Bulletin. 

The Tariff and Foreign Exhibits at Chicago. 


There are touches of irony in an editorial in the London 
Iron and Steel Trades Journal on the advisability of English 
manufacturers of iron and steel going extensively into exhibits 
at the World’s Fair. It says that the affair will mainly be a 
display of American greatness and American resources and 
that it is inappropriate, especially in the case of subjects of 
Victoria, that foreigners be invited to exhibit at all. ‘‘ The 
American manufacturers are trying to monopolize the whole 
of the domestic trade of the country, and, thanks to the tre- 
mendous prohibitive tariffs, they succeed to a great extent, 
and yet they now invite us to spend time and money in show- 
ing what we make and how we make it. They will not deal at 
our shop, but they invite us to instruct and amuse them, 
exhibiting what we could sell if they would buy from us.” 
After intimating that matters would be much simplified if Mr. 
Carnegie, who had said that there were things England could 
make more cheaply than America, would classify these things, 
the Journal remarks: 

“There are many things of foreign manufacture, as we 

know, that Americans will have, and no amount of duty can 
keep them out of the market. It is pleasing to note that some 
of these things pertain to the iron and steel trades, as, for 
instance, Lowmoor iron plates, which are again being ordered 
for locomotive fire boxes. Our manufacturers might give an 
interesting object lesson, by affixing actual selling prices 
(minus duty) on all their exhibits, and the visitors to the Ex- 
hibition would not fail to compare the quality and price of 
home and foreign articles. * * * We think it would 
have been better to entirely exclude the foreign element, and 
let all the glory belong to the great people who have arranged 
the affair. If 11 should happen that the exhibitors in any 
foreign section succeed in opening up a trade of any import- 
ance, the great powers at Washington would be invoked to 
alter the tariff, an] so put a stop to the business. 
Everyone wh» can go, ought to go and look on and wonder at 
the marvellous progress of a great people, but iron and steel 
mannfacturers as a rule will do well to leave their samples 
behind them, andl on this occasion to decline the opportunity 
of exhibiting what they do at their works.” 


THE BRITISH IRON TRADE. 


One Example of the Gloomy Outlook. 

The gradual decline of the British iron trade is brought out 
by the official statistics of the production of iron and steel, 
and interesting side lights on the situation are offered by the 
history of individual companies. We referred a few weeks 
ago to the voluntary winding up of the West Cumberland Iron 
& Steel Co. after a prolonged struggle against bad trade. 
This week we hear that the proprietors of the Glengarnock 
Iron & Steel Works in Scotland, the manufacturers of the 
Glengarnock brand of pig iron, are attempting privately to 
float their works into a limited company. In their prospectus 
they say that though the value of their property is assessed at 
£629,927 they are willing to take a breaking-up price of 4 363, 
656, half in cash and half in shares. They estimate their prof 
its in the future to be 458,500 a year, but they refrain from 
making any statements of past profits. They say, however, 
that they have shared with other works in the general depres- 
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sion of trade, and this, we presume, is equivalent to confessing 
This at- 
tempted transaction is not a particularly attractive one, to say 
the least, but we mention it because the desire of the owners 


the absence of profits or even the presence of a loss. 


to scramble out of their responsibility and secure some cash 
for their property before things grow worse affords us some in 
sight into the state of the iron trade in Great Britain and its 
probable future, which seems black enough.—[Engineering 
and Mining Journal. 


British and American Iron Consumption Compared. 

The American Manufacturer, in discussing the relation be- 
tween iron production and consumption in Great Britain and 
the United States, gives this table and the comment appended : 


Percentage of 
Home con 


Great Britain 
Home con 


Production Exports sumption, sumption to 
Tons Pons Tons Production. 
1890 ; 4,229,214 (! 4,479,554 3,749,360 16 
ISQI..... -75553,496 (1 3,641 ,03 3,912,461 1 
United States 
1590............9,702,703 2 100,000 G,602,703 104 
189! »++000e8,779,870 (2) 100,000 8,679,570 10 
Including 500,000 tons estimated as imported. 
1) Including 325,000 tons imported 


The United States producing 20 per cent. more pig iron 
than Great Britain, consumes it all, and 400,000 tons a year 
more, while Great Britain consumes at home only about one- 
half of its make. 
sumption is greater. 


Even on the basis of population, our con- 
With double the population we consume 
over 2'4 times more. 

The facts regarding our production and consumption of 
iron and steel will show: 

ist. That we produce more iron and steel than any other 
nation. 

2nd. That our consumption of iron and steel, that is, our 
our consumption at home, is very much greater than that of 
any other nation. 

3rd. That in tonnage we probably, including ingots, import 
more iron and steel than any other nation, though our im 
ports of certain forms may be exceeded by other countries. 

This all means that the United States is the best market in 
the world for iron and steel. Who shall supply this market? 
Our own mines, furnaces, mills and workmen as they do now 
to so large an extent, or the mines, furnaces, mills and work- 
men of other countries ? 


TRANSPORTATION QUESTIONS. 


Foreign Trade from South Atlantic Ports. 

There has been of late vigorous agitation of the possibility 
of opening through trade from South Atlantic portsto Europe, 
and sufficient progress has been made towards the formulation 
of definite plans to warrant the belief that something substan 
tial and beneficial will result from the discussion of this matter 
in business circles in the South and by Southern newspapers. 
There is at present considerable direct foreign trade from Gulf 
ports, notably New Orleans, Galveston and Mobile, but the 
present movement more directly concerns the ports on the 
South Atlantic coast 
While it may be something of a paradoxical 


\tlania, Savannah, Charleston, Bruns- 
wick and others. 
statement, it may be said that the absence of direct foreign 
steamship lines from these ports is due simply to the fact that 
they have never been started, or, to put the matter a little dif- 
ferently, there exists every condition and requisite for their 
support, and they need only to be established in order to meet 
with success and be assured permanency. —{Manufacturers’ 
Record, 
Railroad Building Not a Great Factor. 

It is apparent that it will not do to base one’s hopes of 
better times on the money to be spent in building new rail- 
roads; but the influence of this element on the sum of the 
business and industrial situation is considerably overrated. 
The difference between 13,000 miles and 3,000 miles of new 
railroad built in a year (that is, between 1887 and 1892) is, no 
It is a dif 
more than half of our 


doubt, enough in itself to affect general business. 
ference of, savy, 1,000,000 tons of rails 
total product in 1890 and two-thirds of that of 1891. It is a 
difference of, say, 150,000 tons of iron for joints, bolts and 
spikes. But all of the rails made in the United States only 
consume about one-fifth of the pig iron made, and less than 


half the steel ingots produced, and the figures given above are 
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based upon a comparison with a phenomenal year, 1887, when 
about 13,000 miles were built. In only one other year in our 
railroad history dld the new construction reach 10,000 miles. 
If, then, we compare the first half of 1892 with the first half of 
1891, when we find the falling off in railroad building to have 
been 500 miles [1,198 miles this year, so far] we shall see that it 
affects but an insignificant percentage of our total iron and 
steel production. Similarly, it might be shown that the effect 
of the decline upon the locomotive and car shops, and upon 
the general railroad supply business is, after all, relatively very 
small. The fact is, the business of building railroads has 
ceased to be a great factor in any one year’s prosperity. Toa 
few people itis of immense importance, but to the nation it is 
a small affair, and we must look elsewhere for the causes of 
any business depression. The falling off in new construction 
is only a symptom and not a cause.—| Railroad Gazette. 


ASPECTS OF TRADE. 


Combination the Solvent of the Iron Situation. 

Noting the report at the recent meeting of the directors of 
the Tennessee Coal, Iron & Railway Co., of the acquisition of 
the Cahaba Coal Mining Co.’s interests—including 45,000 acres 
of coal lands, with seven mines and a yearly output of $00,000 
tons, 16 miles of railroad, all necessary buildings, miners’ 
houses and other property —the Chattanooga 7yadesman says: 
“This addition, together with the recent purchase of the De- 
bardeleben interests, makes the Tennessee Coal, Iron & 
Railroad Co. the practical owners of the entire Cahaba coal- 
field in Alabama. The 7radesman has never believed the pro- 
blem of complete success in the iron trade of the South would 
be otherwise solved except through combined interests. In 
our opinion that is the only way in which the economics of 
operation can be brought into their fullest force; and the 
operations of the T. C., I. & Ry. Co. in 1891-92 seem to prove 
our position beyond chance of successful dispute. The com- 
pany, by the simple force of the experience, capital and volume 
of business and means of business if controlled, made more 
money in a year when iron averaged 14 per cent, below the 
preceeding year, than it made in the latter. It is only the 
strong who can get the most out of anything, industrial, social 
or any other line of life. Nor can these strong concerns hurt 
the cause or reduce the wage of labor; rather do they improve 
labor’scondition in all respects. These strong concerns — there 
must always be enough of them to compete with each other 
through their superior economic management are naturaliy 
enabled to pay the best wages, and pay them most promptly.” 

Further Inroads of Steel upon Iron. 

The /ron Age comments in its ieading editorial this week, 
on some of the contracts recently closed.by Western agricult- 
ural implement makers for iron and steel to be delivered in 
the next 12 months. While prices were kept up, early in the 
season of contract-making, competition finally became too 
keen among the rolling mill companies, especially those mak- 
ing cheap Bessemer steel stock. Bar iron makers were wholly 
unable to compete, and Pittsburg and Ohio manufacturers 
were completely barred out by rolling mills further West. It 
was a case of steel against iron and of the West against the 
East. The consequences are that Pittsburg andthe Valleys 
must go lower than ever, and that steel will still further take 
the place of iron. The results are thus summarized: 1. The 
Western mills are now disposed to make a wholly independent 
set of prices, without reference to the advantage they have in 
freights as a protection against mills further East. 2. A more 
serious blow has been given to iron in merchant shapes than 
at any previous time. 3. It is difficult to see how the rolling 
mills can now agree to pay the past year’s wages scale when 
they have sold a large part of their output for the coming 
year at such an extremely low rate. The agricultural imple- 
ment manufacturers again enjoy a peculiar conjuuction of 
favorable circumstances—cheaper material than ever and a 
continued heavy demand for their products.” 


A Bad Time for Cast Pipe Men. 


The demoralization of the cast iron pipe trade leads the 
Age of Steel to speak of the development of that industry 
and the causes that have brought on the present trouble: 
“From 1881 to 1887 it had its big barbecue in prices and sales, 
in the aftermath of which has come the nullifying condition 
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of too much pipe and too small aprofit. Thisis apparently par- 
adoxical in the face of increasing demands of pipe in railroad 
service and city sewerage and for drainage and culvert pur- 
poses, with the fact that the aggregate of mileage for water 
and gas works alone is sufficient to double its circle around 
the globe. This boom in demand had the usual response in 
the crowding of production. Older plants increased their out- 
put, while new and pushing competitors in the South and 
West added to the list of foundries, disgorging a meal for two 
on the plate where but one eater wanted a meal. This abnor- 
mal stimulation could have but one issue, of which the 
avenues of escape can only alternate in restricted production 
or a radical reduction in the cost of product. In the acute 
stage of cheapened cost, the penalty must be distributed be- 
tween the manufacturer and the worker, with the disadvan- 
tages probably heavier at the working end.” 


LATE PUBLICATIONS. 


August Century will contain an illustrated article on “An 
Ascent of Fuji the Peerless,” Japan’s sacred mountain, called 
variously Fuji-no-yama, Fuji-san, Fujiyama, Fusiyama, and 
Fuji plain and simple. 

The EH. W. Bliss Co., Limited, have recently brought outa 
new 400-page catalogue, bound in cloth, and, with the help of 
numerous illustrations and comprehensive descriptive matter, 
giving an excellent idea of their lines of presses, drop hammers, 
shears, dies and special machinery. The absorption of the 
Stiles & Parker Press Co. add a large number of machines to 
the old Bliss catalogue. 

Jonathan Creager’s Sons, of Cincinnati, manufacturers of 
brick-making machinery, have issued a Spanish catalogue 
that is only one of the multiplying evidences that reciprocity 
is a tangible thing and has introduced new elements into the 
manufacturing operations of the United States. Spanish 
catalogues and special traveling representatives who go di- 
rectly to the Latin-American dealers whose trade is desired, 
are examples of the right way of going after this business. 
The catalogue before us contains most of the illustrations used 
in the firm’s English catalogues and is quite full and complete. 

A pamphlet entitled “ Home Warming and Ventilation,” con- 
taining the views of a number of good authorities on the best 
methods of house-heating, comes to us from the Herendeen 
Manufacturing Co., of Geneva, N. Y. The company, who pub- 
lish the pamphlet, say in their preface: “If the reading of 
these articles suggests the using of our boiler well and good; 
if it suggests any other boiler or any other apparatus of heat- 
ing, made by anyone else, the benefit recurs to others at our 
expense and the reader’s gain.” Accompanying the pamphlet 
is a catalogue of 165 pages on the steam and hot-water boilers 
of the Herendeen Co. 


Chicago’s Population. 

The new city directory of Chicago, which is nearly ready for 
delivery, shows Chicago to have gained largely over last year, 
the figures as given indicating the present population to be 
1,420,000. This estimate is claimed by the directory people to 
be very conservative; and Manager Donnelly, of the directory 
company, says the city need have no hesitation in claiming a 
population of a million and a half. There has been an unprece- 
dented amount of moving in Chicago during the last year, the 
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many new office buildings—the “ sky-scrapers "—being largely 
responsible for that; having drawn tenants from the older 


buildings that do not have so many modern improvements. 


THE production of pig iron in Russia, excepting Finland, 
was, in 1891, 936,000 tons and in 1890, 873,000 tons. The in- 
crease since 1887, when it was 601,000 tons, has been very no- 
ticeable. The increase has been largely in the South. In 
1886 the production of the Southern and Southwestern dis- 
tricts was but one-sixth that of the Ural district, while in the 
last year it amounted to one-half, although this latter has itself 
increased 42 per cent. in the last five years. In 1880 the pro- 
duction of steel was 301,500 tons; in 1885 it had fallen to 189,- 
200 tons, and in 1890 it had increased to 364,800 tons. Since 
1890 there has been a more marked increase, especially in the 
Southern districts, where the Bessemer process seems to pre- 
dominate. 
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APPARATUS FOR CASTING CANNON. 





An improved apparatus for casting cannon, the object of 
which is to relieve the opposing initial stresses, to prevent op- 
posing lines of crystallization, to furnish an accurate and easy 
method of centering the core, and to lessen the waste of metal 
and the cost of casting, is in use at the Builders Iron Foundry, 
at Providence, R. I. It was invented by Mr. Richard A. Robert- 
son, Jr., the treasurer of this well-known Providence establish- 
ment. 

This invention relates to that class of castings in which a 
hollow core is used in connection with a mold, the cooling of 
the casting being accomplished from the interior, while the 
radiation of heat from the exterior is retarded. In the accom- 
panying drawings, Fig. 1 is a vertical section through the 
center of the molding-pit, flask, mold, casting and core. Fig. 
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2 is a vertical section through the same after the core has been 
withdrawn, showing a cooling-pipe inserted in the bore. 

In the old, or Rodman process, of casting cannon, in which 
the method of cooling the casting from the interior was the 
basis, the core was suspended in the mold cavity, and a con- 
siderable distance was left between the lower end and the 
bottom of the mold. This case was held by a frame called a 
“spider,” placed on the top of the molding pit. To centre the 
core in the mold cavity the “spider” was adjusted by screws. 
The core being of great length, a slight change of its position 
at the top made a much greater variation at its lower end, and 
rendered the centering of the core,in relation to the mold 
cavity, a work of difficulty. Its lower end being free, any ir- 
regularity in the flow of metal deflected the core from its posi- 
tion, and consequently, when the core was withdrawn the bore 
of the casting would be eccentric and the casting would be 
worthless for a cannon—a not infrequent occurrence. The 
buoyancy of acore of considerable length when held in sus- 
pension in a mass of liquid metal created a powerful upward 
pressure, and to prevent the displacement of the core, the 
spider and the adjusting screws had to be made of unusual 
strength. In the cooling of cannon cast in this way, the 
tendency of the lines of crystallization being to lie normal 
to the surfaces of the crystallizing mass, those lines extend- 
ing from the sides of the casting diverged from those at the 
bottom of the casting at almost right angles. The result 
was that lines of weakness and irregular initial stresses were 
developed at the base of the casting. As a result it was 
necessary to cut off a large part of the casting so weakened at 
its base, while the effect of the different stresses near the 
escape pipe was not only to crack the metal in the sinking 
head, but frequently so far longitudinally as to ruin the whole 
gun. 

In Mr. Robertson's apparatus, the remedy for these defects 
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is the mechanism for cooling the casting uniformly at all 
times, throughout its entire length, from the bore outward, 
so that the lines of crystallization shall radiate from the bore 
normally to its contour at every point throughout its entire 
length. Inthe process of casting, the liquid metal is intro- 
duced into the mold-cavity as usual, through the gates or run- 
ners / /and attaches itself to or fuses itself with the project- 
ing rim H of the pot K and also with the lower edge of the 
cylinder G, thus making them a part of the casting, lig. 2. 
The inventor prefers this method of connecting the cylinder 
with the casting; but it may be made a part of the casting or 
otherwise joined—e. g., the cylinder may be lowered into con- 
tact with the casting—and aiter a reasonable time the connec- 
tion can be “luted” at the surface of the casting. The next 
step is to force water through the pipe R in the core B, which 
core was made hollow to carry said pipe and as a return-con- 












AAAAARAR: 


<4 
SSS 





SS 





SSS 

















\ . WN 

\ SX QQ XMQ(Q. S 
ASTING CANNON. 

duit for the cooling fluid, Fig. 1. After the core has been with, 
drawn from the casting, the cooling fluid is forced into the 
bore of the casting itself through a pipe R’ in the manner al- 
ready described hereinabove. (See Fig. 2.) The hollow 
formed by the print in the pot after the core is withdrawn (or 
the hollow part itself, if no print is used) allows the water or 
other cooling fluid to flow beyond the lower end of the body of 
the casting, and the cylinder at the top of the casting (also a 
part thereof, as shown) permits the fluid to rise above the 
sinking head S and casting proper to the escape pipe F, Fig. 
2. Since the cylinder and pot touch or nearly touch the outer 
surface of the core, itis evident that when they have been 
made a part of the casting the cooling fluid cannot touch any 
part of the casting proper except the bore, unless it be a very 
small part of the extreme outer ends of the casting at its top 
and bottom near the cylinder and receiver. Hence it follows, 
the fluid having been carried entirely through the bore of the 
casting and beyond the casting proper at both ends thereof, 
that the process of cooling will be uniform, that there is no in- 
tersection of different lines of crystallization, that the intensi- 
ty of the initial stresses is made uniform, the formation of lines 
of weakness prevented, and consequently that there is no 
danger of losing a casting from these causes. 


To Washington, D. C., via Pennsylvania Lines at Re- 
duced Rates. 

On July 16th and 17th excursion tickets to Washington, D. 
C., account meeting of League of American Wheelmen, will 
be sold from principal ticket stations on the Pennsylvania 
Lines at greatly reduced round trip rates, good to return until 
July 24th. 

WEALTHY Cincinnati people got $3,750 verdict against North 
Bend, O., coke operators for smoke damage. 
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MELTING CAST-IRON IN CUPOLAS. 


BY S. BOLLAND. 
The cupola is now one of the most important factors in 
foundry economy. Its management commands the attention 
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not, in every sense, up to that standard of excellence which a 
right use of the materials employed warrants us _ to 
expect. 

The truth of the above has been so often demonstrated, that 
any further allusion to the fact would be superfluous here. 
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MELTING CAST-IRON IN CUPOLAS. 


of the founder to a far greater extent to-day than it has ever 
done in the past. No matter what pains may be taken to in- 
sure a good and safe mold, every attempt in that direction 
will be neutralized if the molten iron supplied for filling it is 


The science of melting in cupolas seems to have. made very 
slow progress, until it was seen by some of the advanced 
thinkers on the subject that there was “money in it”’; then 
the services of the engineer and scientist were enlisted in the 
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APPARATUS FOR CASTING CANNON. 





An improved apparatus for casting cannon, the object of 
which is to relieve the opposing initial stresses, to prevent op- 
posing lines of crystallization, to furnish an accurate and easy 
method of centering the core, and to lessen the waste of metal 
and the cost of casting, is in use at the Builders Iron Foundry, 
at Providence, R. I. It was invented by Mr. Richard A. Robert- 
son, Jr., the treasurer of this well-known Providence establish- 
ment. 

This invention relates to that class of castings in which a 
hollow core is used in connection with a mold, the cooling of 
the casting being accomplished from the interior, while the 
radiation of heat from the exterior is retarded. In the accom- 
panying drawings, Fig.1 is a vertical section through the 
center of the molding-pit, flask, mold, casting and core. Fig. 


~ 











ANAANAARAS 





AN 
“ae 


SS 


. Sou 
Sy © 


A>) 








APPARATUS FOR 


2 is a vertical section through the same after the core has been 
withdrawn, showing a cooling-pipe inserted in the bore. 

In the old, or Rodman process, of casting cannon, in which 
the method of cooling the casting from the interior was the 
basis, the core was suspended in the mold cavity, and a con- 
siderable distance was left between the lower end and the 
bottom of the mold. This case was held by a frame called a 
“ spider,” placed on the top of the molding pit. To centre the 
core in the mold cavity the “spider” was adjusted by screws. 
The core being of great length, a slight change of its position 
at the top made a much greater variation at its lower end, and 
rendered the centering of the core,in relation to the mold 
cavity, a work of difficulty. Its lower end being free, any ir- 
regularity in the flow of metal deflected the core from its posi- 
tion, and consequently, when the core was withdrawn the bore 
of the casting would be eccentric and the casting would be 
worthless for a cannon—a not infrequent occurrence. The 
buoyancy of acore of considerable length when held in sus- 
pension in amass of liquid metal created a powerful upward 
pressure, and to prevent the displacement of the core, the 
spider and the adjusting screws had to be made of unusual 
strength. In the cooling of cannon cast in this way, the 
tendency of the lines of crystallization being to lie normal 
to the surfaces of the crystallizing mass, those lines extend- 
ing from the sides of the casting diverged from those at the 
bottom of the casting at almost right angles. The result 
was that lines of weakness and irregular initial stresses were 
developed at the base of the casting. As a result it was 
necessary to cut off a large part of the casting so weakened at 
its base, while the effect of the different stresses near the 
escape pipe was not only to crack the metal in the sinking 
head, but frequently so far longitudinally as to ruin the whole 
gun. 

In Mr. Robertson's apparatus, the remedy for these defects 
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is the mechanism for cooling the casting uniformly at all 
times, throughout its entire length, from the bore outward, 
so that the lines of crystallization shall radiate from the bore 
normally to its contour at every point throughout its entire 
length. Inthe process of casting, the liquid metal is intro- 
duced into the mold-cavity as usual, through the gates or run- 
ners / fand attaches itself to or fuses itself with the project- 
ing rim H of the pot K and also with the lower edge of the 
cylinder G, thus making thema part of the casting, Fig. 2. 
The inventor prefers this method of connecting the cylinder 
with the casting; but it may be made a part of the casting or 
otherwise joined—e. ¢., the cylinder may be lowered into con- 
tact with the casting—and after a reasonable time the connec- 
tion can be “luted” at the surface of the casting. The next 
step is to force water through the pipe R in the core B, which 
core was made hollow to carry said pipe and as a return-con- 
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ASTING CANNON. 


duit for the cooling fluid, Fig. 1. After the core has been with, 
drawn from the casting, the cooling fluid is forced into the 
bore of the casting itself through a pipe R’ in the manner al- 
ready described hereinabove. (See Fig. 2.) The hollow 
formed by the print in the pot after the core is withdrawn (or 
the hollow part itself, if no print is used) allows the water or 
other cooling fluid to flow beyond the lower end of the body of 
the casting, and the cylinder at the top of the casting (also a 
part thereof, as shown) permits the fluid to rise above the 
sinking head S and casting proper to the escape pipe F, Fig. 
2. Since the cylinder and pot touch or nearly touch the outer 
surface of the core, itis evident that when they have been 
made a part of the casting the cooling fluid cannot touch any 
part of the casting proper except the bore, unless it be a very 
small part of the extreme outer ends of the casting at its top 
and bottom near the cylinder and receiver. Hence it follows, 
the fluid having been carried entirely through the bore of the 
casting and beyond the casting proper at both ends thereof, 
that the process of cooling will be uniform, that there is no in- 
tersection of different lines of crystallization, that the intensi- 
ty of the initial stresses is made uniform, the formation of lines 
of weakness prevented, and consequently that there is no 
danger of losing a casting from these causes. 


To Washington, D. C., via Pennsylvania Lines at Re- 
duced Rates. 

On July 16th and 17th excursion tickets to Washington, D. 
C., account meeting of League of American Wheelmen, will 
be sold from principal ticket stations on the Pennsylvania 
Lines at greatly reduced round trip rates, good to return until 
July 24th. 

WEALTHY Cincinnati people got $3,750 verdict against North 
Bend, O., coke operators for smoke damage. 
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MELTING CAST-IRON IN CUPOLAS. 


BY S$. BOLLAND. 
The cupola is now one of the most important factors in 
foundry economy. Its management commands the attention 
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of the founder to a far greater extent to-day than it has ever 
done in the past. No matter what pains may be taken to in- 
sure a good and safe mold, every attempt in that direction 
will be neutralized if the molten iron supplied for filling it is 


not, in every sense, up to that standard of excellence which a 
right use of the materials employed warrants us _ to 
expect. 

The truth of the above has been so often demonstrated, that 
any further allusion to the fact would be superfluous here. 
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MELTING CAST-IRON IN CUPOLAS. 


The science of melting in cupolas seems to have. made very 
slow progress, until it was seen by some of the, advanced 
thinkers on the subject that there was “moneyin it”; then 
the services of the engineer and: scientist were enlisted in the 
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cause, and specialists in the manufacture of cupolas and blow- 
ers were to be found everywhere. 

A result of this change in the order of things is that, instead 
of working, as has hitherto been the case, by the “rule of 
thumb,” we are now enabled to measure, with a degree of ac- 
curacy almost marvelous, the air, fuel, capacity of cupola, and 
pressure of blast, etc., required to melt a given quantity of 
iron in a specified time. True, we do not always accomplish 
this with the degree of accuracy above spoken of, but in nearly 
every case of failure the cause may be traced to the non-ful- 
fillment of the known conditions. 

It must be remembered that the intelligence of the melter 
has not grown with the steady improvements now being es- 
tablished in nearly all of our leading establishments, conse 
quently it requires the constant attention of foreman or man- 
ager to insure a correct manipulation of improved cupolas and 
their adjuncts. 

The thoughtful founder has profited to an appreciable ex- 
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ter nor worse than the old-style, and not a few of the really 
meritorious cupolas are producing minimized results from 
the simple cause that there is not sufficient intelligence ex- 
pended on their management. In anumber of cases, when 
the formulas furnished by the patentees for guidance in the 
management of their cupolas are followed to the letter, very 
excellent results ensue, both time and money being saved by 
adopting them; but as these formulas are carefully prepared 
by experts, and are, in the main, reliable, we need not inquire 
into their respective merits, but proceed at once to an exposi- 
tion of the construction and management of the common 
cupola, for, on account of the extra cost of erection, joined to 
the strict management required for the successful working of 
most patent cupolas, there will, I presume, always be a de- 
mand for the former. 

The blast furnace, in some form or other, has always had a 
place in the metallurgical arts, and dates back to the earlier 
dynasties of the ancient empire of Egypt; true, they were 


TABLE 
Sxowine Heieuts, Deptu or Bottom, Quantity oF Fug. on Bev. Proportion OF FUEL anp [eon IN CHARGES, DIAMETER OF MaIn Bras Pipss, 
NUMBER OF TuYERES, Biast Pressure, Sizes oF BLOWERS AND POWER OF EnGis ks. MELTING Capacity PER Hour, anv 
Total MevtinG Capacity OF ALL CuUPOLAS FROM 24 INCHES TO 84 [NCHEeS IN DIAMETER. 









































235 =5*% tsa os | os m .° 2 Sesulos 
== === | 36 2 ee Sa |-—=SO8), 2: 
Bu [acm |= poe ee | BE |Sf"s/2.°. 
6£ |S522 | s3 it $2 | 22 |“sSc8lsest 
& 3°3| °c |= | apie Of |ebralSagos 
Dw lake tl ca | we On = = Sow aks 
8. |°ses| seg] °°.| FE] #- w. | Sss[eoee 
pa S =| £62 eo es =s3 n= eS bol ew org 2 
sos |258=|$25| 23E| 2 | 2 | SE |SSeessBe 
z Est] S_ 3] B53] 25 | o& | ge l|essSiescs 
2558 |s2>5| Sig | €F2/ Es 2s SS |Emtslss 
A a=) < | i Rh n a Z 
=a 
| } | 
Inches.| Feet. | Inches./Pounds|Pounds |Pounds| Pounds. | Inches.| No. 
j 
ee - 
24 10 10 300 900 | 50 500 10 1.5 
26 10 10 390 | 1,i70 | 92 828 10 2. 
28 10 10 480 | 1,440 | 134 1,206 10 2.6 
30 12 10 570 | 1,710 | 176 1,584 12 2.6 
32 12 10 660 | 1980 | 21x 1,962 12 3.3 
34 12 10 770 2.250 | 260 2,340 12 3.3 
36 12 10 840 | 2.520 | 302 2,718 14 3.7 
38 12 10 930 | 2,790 | 344 3,096 14 5. 
40 13 10 1,020 | 3,060 386 3,474 | 14 5. 
42 13 10 1,110 | 3.330 428 3,852 16 5.8 
44 13 10 1,200 | 3,600 470 4,230 | 16 5.8 
46 13 10 1.290 | 3,870 512 4,608 | 16 6.8 
4s 13 10 1,380 | 4,140 554 4,986 | 18 68 
50 14 10 1,470 | 4,410 596 5,364 | 18 8. 
52 14 10 560 | 4,680 638 5,742 | 18 10.7 
54 14 10 1.650 | 4,950 6.120 | 20 10.7 
56 14 10 1,740 | 5.220 722 6,498 | 20 12.2 
58 14 10 1,830 | 5,490 764 6.876 | 20 12.2 
60 15 10 1.920 | 5.76 806 7254 | 22 13.7 
62 15 10 2,10 | 6,030 848 7,632 | 22 13.7 
64 15 10 2.100 | 3,300 890 8,110 | 22 15.4 
66 15 10 2,190 | 6570 932 8,388 22 15.4 
68 15 10 2.280 | 6,840 974 8,766 22 17.1 
70 16 10 2,370 | 7.110 | 1,016 9,144 22 19. 
72 16 10 2,460 7,38 058 9,522 24 19. 
7 16 10 2550 | 7,650 | 1,100 9,900 24 23.9 
76 16 10 2640 | 7,920 | 1,142 10.278 24 23.9 
7 16 10 2,730 | 8.190 | 1,184 10,656 24 26 
80 16 10 2,820 | 8.460 | 1,226 11,134 26 
82 16 10 910 | 8,730 | 1,268 11,412 24 28 
84 16 10 000 | 9000 | 1,310 11,790 26 31 


















































| 
= », es z= | 23 ee : 

S fg | fe [88 | 222/52 2. 

= eS CP ec (epi ee: a ~Z 

- Fs |@s | =e Ems | seo wa 

i =| eo al _— | S os yo = es 

5 2} 85.17.) 7" | 6 ns =2 

s aes |=2F| Ses |e82] 282 == 

3 2 | CSS] goF] FS] s08 as 

2 $2 | 282/855) See] S25 42 

- a ST & =] _ NS _ Ss pus) ="5 

Z. ra) Z = R ==} — 
\No,| Dimensions. |Ounces.| No. | H.P.| No H. P. | Pounds. | Pounds. 
2] 10” x2" ‘3 2 tm | 1.500 6,000 
2) 1444" x2” 6 | 2 | 5% 2 1 2.000 8,000 
$3] 12%’ x2” st 2 ae 2 1 2,500 10.000 
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14 i” x 3h" 16 he | 2 9 35 35,620 | 142,480 
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tent by reason of the claims for recognition made by the man- 
ufacturers of cupolas and blowers, for in order to substantiate 
such claims they have flooded the market with catalogues and 
pamphlets, which contain an elucidation of the science of 
melting, such as cannot be found anywhere else. 

This literature, made purposely plain, has been read ex- 
tensively with very good results, a better feeling has been es- 
tablished between the workman and the scholar, and there is 
now no doubt in the mind of the practical founder that the 
day of mystery is past, for very much, if not all of the mystery 
has been scattered by those very scholars whom he has always 
been taught to despise. 

The good resulting from this improved education in matters 
relating to the melting of iron in cupolas is nowhere seen to 
better advantage than in the erection and management of 
what may be called the common cupola, which, notwithstand- 
ing the immense number of patent ones sold, still finds a 
place in every land, and, I suppose, always will. It must strike 
the interested observer that, after all, there is not very much 
difference in the construction of cupolas. Most of the so- 
called “improved” have made their debut within the last 35 
years, and very many of them have, after a short trial, been 
changed back to the old-style, with considerable profit to 
those interested. 

Others are simply “tolerated” because they are neither bet- 





very simple contrivances, but that which was accomplished is 
made to appear all the more wonderful in view of their sim- 
plicity. The Catalan furnace is a type of some of these old- 
time smelting processes, and, primitive as they were, could be 
found in use in some parts of Europe a few years back; these 
were simply a hole in the ground, with walled sides into 
which a copper tuyere pipe penetrated. When the charcoal and 
ore had been properly placed within this hole, the blast was 
forced through the tuyere pipe by some of the antiquated 
methods then in vogue, until the molten iron was produced. 

At Fig. 1 will be seen a longitudinal vertical section of the 
Catalan furnace, which, as will be observed, has no chimneys. 
On the left of the figure is seen the lower part of the tromp or 
blowing engine; the blast is produced by means of a fall of 
water of about 25 feet through a tube into the cistern below, 
to whose upper part the blast pipe is connected, the water es- 
caping through a pipe below. This apparatus is on the outside 
of the building, and is said to afford acontinuous blast of great 
regularity. 

Now, if we continue the walls of this primitive contrivance, 
what do we obtain in reality other than the cupola of to-day, 
exact in every particular, so far as the principles involved for 
melting iron are concerned ? 

Fig. 2 shows sections and elevation of what was considered 
a good type of cupola 50 years ago, and of which type there 
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are large numbers still working in England and other parts of 
the European continent, as well as still a few in some of the 
remote parts of this country. There is really no essential 
difference betwixt the cupola shown at Fig. 2 and that seen at 
Fig. 3, except that, instead of the bottom resting on a solid 
foundation, as at Fig. 2, the one at Fig. 3 is supported by four 
columns A, which allows for the dropping out of the whole 
contents of the cupola at once, swing doors B being provided 
for that purpose, whilst in the former case the cupola, when 
done working, must be raked out with hooks through large 
apertures A provided for the purpose. 

Another feature which commands attention is the substitu- 
tion of a wind box round the cupola, connecting with a system 
of pipes above, for the underground arrangement shown at B, 
B, Fig. 2; this allows for the multiplication of tuyeres or any 
other changes which experience may suggest, being made with 
very little trouble or expense. 

A careful examination of Fig. 3, aided by the table which 
accompanies this article, will enable any one to build a cupola 
after the pattern shown, which pattern is, to all intents and 
purposes, what we may call a common cupola, in contradis- 
tinction to all such as are protected by letters patent. 

Let us now consider in detail the various requirements for 
the erection and management of such a cupola. 

LOCATION OF CUPOLA, 

What shall be its capacity, and where shall it be located ? are 
very important points to be considered. With regard to the 
latter query, due care should always be exercised to choose a 
location which will be equidistant from all its parts, for, 
whether the iron is carried in shanks, run on trucks, or changed 
from crane to crane in ladles, this disposition will give an 
equal and rapid distribution. 

A very good axiom is that of Mr. Kirk’s, who, in his very 
excellent work, “ Founding of Metals,” says: ‘It is easier to 
wheel pig iron to a cupola than it is to carry molten iron 


away from it.” 
CAPACITY OF CUPOLA. 


The accompanying table will be of service in determining 
the capacity of cupola needed for the production of a given 
quantity of iron in a specified time. 

First, ascertain the amount of iron which is likely to be 
needed at each cast, and the length of time which can be 
devoted probably to its disposal; and supposing that two 
hours is all that can be spared for that purpose, and that ten 
tons is the amount which must be melted, find in the column, 
Melting Capacity per hour in Pounds, the nearest figure to five 
tons per hour, which is found to be 10,760 pounds per hour, 
opposite to which, in the column, Diameter of Cupolas’ Inside 
Lining, will be found 48 inches ; this will be the size of cupola 
required to furnish ten tons of molten iron in two hours. 

Or suppose that the heats were likely to average six tous, 
with an occasional increase up to ten, then it might not be 
thought wise to incur the extra expense consequent on work- 
ing a 48 inch cupola, in which case, by following the directions 
given, it will be found that a 40-inch cupola would answer the 
purpose for six tons, but would require an additional hour’s 
time for melting whenever the ro-ton heat came along. 

Let it be understood that the quotations in the table are not 
supposed to be all that can be melted in the hour by some of 
the very excellently equipped cupolas now in the market, but 
are simply the amounts which a common cupola under ordin- 
ary circumstances may be expected to melt in the time speci- 


fied. 
HEIGHT OF CUPOLA. 


What is meant by height of cupola is the distance from the 
base to the bottom side of the charging hole. 

Height in cupolas is important, as all low cupolas lose a con- 
siderable amount of combustible gas which escapes unburnt, 
whereas when a sufficient height is allowed a large quantity of 
this gas mixes with the oxygen above and ignites, thus giving 
off heat available for combustion. 

Should it be required to know what height to make a 50-inch 
cupola, find 50 inches in the column, “ Diameter of Cupolas,” 
opposite to which, in the column, “Height of Cupola” from 
base to bottom side of charging hole, will be found 14 feet, so 
that a 50-inch cupola should have a height of 14 feet. 

The height of any other cupola from 24 inches to 84 inches 
diameter may be found in the same manner.—[American 
Machinist, June 30. 
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New Enterprises :— 

The following recent incorporations, specially reported tor 
The Iron Trade Review, are of interest to the iron and ma- 
chinery trade: 

Cortland. N. Y.—Havens, Mead & Co., capital, $15,000; for 
the manufacture and sale of cash registers ; Walter S. Havens, 
Albert D. Mead, Cortland, N. Y.; Daniel Mead, Genoa, N. Y. 

Chicago, Ill.—Ratliff Advertising Co.; capital, $50,000; for 
general advertising business by wagons, vehicles, manufacture 
and sell same, own, buy and sell patented vehicles, etc.; incor- 
porators: W. D. Carlile, Odd J. Ratliff, Mary A Ratliff. 

Chicago, I1].—Union Smoke Preventor Co.; capital, $100,000; 
to manufacture, sell and apply smoke preventing and fuel 
saving attachments to furnaces; incorporators: Frank T. 
Robinson, John H. Kinzie, A. L. Woodward. 

Cleveland, O.—The Cleveland Copper Ferrule Co.; capital, 
$5,000; for manufacturing copper boiler tube ferrules and 
dealing in same; incorporators: H. N. Hill, F. Hohlfelder, 
Frank C. Cain, W. B. Whiting, Harrison B. McGraw. 

Cleveland, O.—The Cleveland Ice & Refrigerating Co. (incor- 
porated in West Virginia) ; capital, $150,000; for the purpose of 
manufacturing and dealing in refrigerators, ete.; incorpo- 
rators: Chas. H. Tucker, Jas. H. Hoyt, H. S. Sherman, Cleve- 
land, O. 

Hamilton, O.—The Hamilton Carriage Co.; capital, $18,000; 
for manufacturing and dealing in carriages, buggies, wagons 
and vehicles of every description; incorporators: Edgar A. 
Belden, Robt. N. Shotts, Jas. Fitton, I. N. Slayback, Brandon R. 
Milliken. 

Chicago, Ill.—National Stamp Vending Co.; capital, $50,000; 
for the manufacture, sale and lease of coin controlled vending 
machines, etc., general merchandise, general advertising busi- 
ness; incorporators: Alex S. Kibby, Francis M. Shaw, Wm. E. 
Rhodes. 

Chicago, I11.—Chicago Machinery & Iron Co.; capital, $100,- 
000; to manufacture, buy and sell iron and steel, new and 
second-hand tools, machinery, scrap iron and metals and deal 
in patents; incorporators: A. Egerton Adams, Carl Jernberg,,. 
Otto W. Modeen. 

Chicago, Ill.—Acme End Gate Manufacturing Co., Chicago,. 
Ill.; capital, $15,000; to manufacture, buy and sell patents and 
patented articles of hardware, wagon specialties, light agri- 
cultural implements; incorporators: Joseph H. Senn, L. B. 
Smith, H. V. Smith. 

Chicago, Ill_—Elevated Suspension Railway Co.; capital, $4,- 
000,000 ; to operate and build electric elevated suspension and 
dummy railways, under patents issued to Lysander Johnston 
and Raleigh Clapp, etc.; incorporators: Lysander Johnston,. 
Gustine I. Ladd, Henry A. Buell, 

Youngstown, O.—The Ohio Steel Co.; capital, $750,000; for 
manufacturing and dealing in metals and the products thereof; 
operating mines and coke works; dealing in merchandise ; 
incorporators: L. E. Cocheran, Jos. G. Butler, Jr., Myron C. 
Wick, Henry Wick, H. O. Bonnell. 

New York City, N. Y.—Wilder Electric Hotel Co., capital,. 
$50,000; for the manufacture and sale of hotel, messenger and 
other calls and burglar alarms: incorporators: Edmund R. 
Wilder, 165 Broadway ; Edward White, 175 Broadway ; Chas. J.. 
Pearson, 120 Broadway ; all of New York City, N. Y. 

New Kensington, Pa.—The New Kensington Traction Co.;: 
capital, $2,000; for the construction and operation of motors: 
and cables or other machinery for supplying motor power to 
passenger railways, and the necessary apparatus for applying 
the same; incorporators: S. E. Moore, Jas. P. Anderson, 
Howard Childs, Pittsburgh, Pa. 

Schenectady, N. Y.—The United States Wire & Cable Co. 
capital, $1,000,000; for the manufacture and sale of wire, wire 
rope, cables, conductors and every kind of wire used in con- 
nection with electrical apparatus; incorporators: Benj. E- 
Sunny, Chicago, IIl.; Silas A. Barton, Boston, Mass.; Samuel 
Insull, 44 Broad street, New York City, N. Y. 





News of New Enterprises, Machinery Wants, Etc.:— 


Ledig & Way, of Philadelphia, Pa., manufacturers of bronze 
and brass castings, silver, nickel, brass and copper goods, 
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UNION MINING CO., 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


~ GOVERNMENT STANDARD. ‘& 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 


The First Manufactory of its Kind in the U. S. 


Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 
Branch Offices :—No. | Broadway, New York, N. Y.; No. 222 So. Third St., Philadelphia, Pa.; Lewis Block, Pittsburgh, Pa. 





have become an incorporated company, under the title, Ledig | One man was killed and three injured. The first explosion 
Manufacturing Co. | occurred at 1o A. M., while the molten metal was being re- 

The re-organized Chattanooga (Tenn.) Tool Co. has ample | leased from the furnace, the three injured men being in at- 
capital and will probably put the plant in operation at an early tendance. The red hot liquid was scattered in all directions, 
day. | portions of it striking the three men. Only ashort hour after- 

The Tight Joint Co. has been capitalized at New York City | ward, the second explosion occurred and a man who was 

gut | ‘ I 
with $100,000 for the manufacture of elbows, joints, steam | working but a few feet from the mouth of the tub received the 
fittings, etc. full force from it, dying almost instantly. 

Robert Ewing and others have incorporated the Metal Re- | The puddling department of Singer, Nimick & Co.'s mill, at 
fining Co., at Nashville, Tenn., to manufacture and refine iron Pittsburgh, was totally destroyed by fire. Loss is about §$10,- 
and other metals. | ooo, fully insured. 

The National Manufacturing Co. has been chartered at The freight car erecting shop of the Nashville, Chattanooga 

: g 5s t s 
Knoxville, Tenn., to manufacture an engine patented by Mr. & St. Louis Railroad, at Nashville, was destroyed by fire. 
Tubbs, of Front Royal, Va. Loss about $12,000. 

The Columbian Facing mills, to be built at Buffalo will At Sligo Furnace, Sligo, Dent County, Mo., the coal house, 
probably be the most complete plant in the world for the casting house and small outbuildings were demolished by the 
manufacture of this class of goods. The Buffalo Foundry | recent tornado, and the smoke stacks all torn down. The 
Supply Co. will erect them. | stack was shoveled out on June 25. 

It is thought that the New Castle, Pa., steel mill will be com- 
pleted about August 1. About 300 men will be employed. Its General Industrial Notes :— 
output will be nearly equal to all the combined production of on : : , . . 

P . : 7 d I rhe Columbus (O.) Wheel Co. has increased its capital stock 
the iron industries of New Castle. ee r 
peerage es | from $40,000 to $100,000. 
The Columbia Scale Co., recently incorporated at Council | 
: “ : : Hecla charcoal furnace, at Ironton, O., has started up after 
Bluffs, Ia., to manufacture stock and wagon scales, have their | —— ; . 
§ 1 lle sinc ‘em! 
ite a aa hi : ti Whsie Gouudes ig | me™ le since November. 
ylant erected and machinery in operation. 1eir foundry is n ; ‘ : ; ; : 
I : fi Pp : aagsA The Detroit Iron Furnace Co., of Detroit, Mich., put its fur- 
30x60 feet, and they have, in addition, a two-story building | . 
, i : build; f i] of bricl © | nace out of blast for repairs last month. 
50x50 feet, and a one-story building, 40x70 feet, all of brick. , , . . 
J . r - 8» 40X7 The Pen Argyl, Pa. Iron Works, which have been idle on 





the yearly two weeks’ vacation, resumed on July rt. 

Additions, Enlargements, Removals, Etc.:— The office of the Stiles & Parker Press Co. has been removed 
The National Tube Works, of McKeesport, Pa., willerect an | to that of the E. W. Bliss Co., 17 Adams street, Brooklyn. 

addition to its plant on the site of the old Tubular Axle Works, | Work on the new blast furnace for the Union Iron Works, at 

which is being removed to Harrisburg, Pa. | Buffalo, is progressing rapidly, and the plant will be in opera- 
Extensive enlargements are being made to the shops of the | 

Janesville Machine Co., at Janesville, Wis. The capacity of | 


tion by October. 
One of the furnaces of the Lackawanna Iron & Steel Co., at 





the foundry has been doubled, and several smaller buildings | Scranton, blew out June 23 for alterations and repairs, leaving 
have been built. four furnaces at work. 

The capacity of the Wright Steam Engine Works, New- The Ashland Iron & Steel Co., Ashland, Wis., have appointed 
burgh, N. Y., has been doubled by the building of the new | N, W. Gray, Manager, and’'L. E. Dunham, Assistant Manager 
shops just completed. The machine shop is 200x400 feet and of the Hinkle Furnace at Ashland, Wis. 
equipped with modern tools. The town council of Casper, Wyo., will receive bids until 12 

he Walburn & Swenson Manufacturing Co. will remove M., August 1, for the steel and iron work for the proposed 
its works from Fort Scott, Kan., to Chicago, Ill. Itdoesa | town jail. E. J. Carpenter, Jr., is town clerk. 
general foundry business, and manufactures mining and sugar The blast furnace of the Lehigh Iron Co., at Allentown, Pa., 
refining machinery, employing 200 men. was sold July 1, to the Second National Bank, of Allentown, for 
$45,000, to satisfy judgments aggregating $235,000. 
Fires and Accidents :— No. 3 blast furnace of the Pennsylvania Steel Co., at Steelton, 

H. J. Anthony’s machine shop, at Gloversville, N. Y., has Pa., blew in June 30, and is now working very satisfactorily. 
been destroyed by fire. All four furnaces of the company are now in operation. 

The large chain works at Riverton, Pa., which started in The Wellman Iron & Steel Co. now has in operation at its 
April, have burned down. mills in Thurlow, Pa., the largest plate rolls in the country. 

The Dow Wire Works, Louisville, Ky., were completely The milf ‘can turn out plates 126 inches in diameter and 70 
gutted hy fire on the 2dinst. The loss is estimated at f60,000. | feet long. 

The Illinois Steel Works, at South Chicago, suffered from | A Chicago firm has just received a lot of plates from the 


two explosions in the furnace-room last week, Wednésday. | Lukens Iron & Steel Co., of Coatesville, Pa., some of which are 


| 
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itself inside of two years’ time. 


PROTECTING YOUR BUILDING wit 


an automatic fire sprinkler system makes it abso- 


tutely fire proof. All Insurance Companies recog- 


make liberal reductions on your present rates 


nize the “Neracher” as the best made andwill CJ} 





if you equip. In this way the system pays for 


Yi Write us. 





THE NERACHER SPRINKLER COMPANY, 


WARREN .O. 





BRANCH OFFICES : 


plates are 108 inches wide, from 190 to 238 inches long, and 
five-sixteenths of an inch thick. 

Among furnaces recently blowing out or banking are the 
Belmont, at Ironton, O., to resume September 1; Norton, at 
Ashland, Ky.; Crown Point (N. Y.) Iron Co.'s second stack ; 
Tropic, at Jackson, O.; one stack of Lackawanna Iron & Steel 
Co., Scranton, Pa.; Minneapolis furnace, at Black River Falls, 
Wis. 

Word received at Anniston, Ala., from President Cornfoot, 
of the United States Car Co., successors to the United States 
Rolling Stock Co., is, that the various plants will be started up 
at once. The new company, which is composed of nearly all 
the creditors and bondholders of the old company, has un- 
limited means, 

The Akron Belting Co., Akron, O., has made a satisfactory 
adjustment with insurance companies, of losses sustained by 
its recent fire, the insurance fully covering them. Operations 
will be resumed as soon as repairs can be made. Meantime 
orders are being filled from stock stored in a building that the 
fire scarcely touched. 

Sealed proposals will be received at the office of the Super- 
vising Architect, Washington, D. C., until 2 o’clock, P. M., 
August 2, 1892, for all the labor and materials required for 
the excavation, foundations, cut stone and brick work, iron 
and wood floor and roof construction, roof covering, approaches, 
etc., for the U. S. Post Office building, at Fort Dodge, Ia. 

The Akron Tool Co., of Akron, O., have just shipped six 
large-sized MeNeil patent balanced charging barrows, of over 
a ton capacity, to the Alabama & Midland Railroad Co., Mont- 
gomery, Ala., to equip one of their coaling stations and are 
just in receipt of an order from the Cleveland, Akron & 
Columbus Railroad Co. for 15 of the same pattern to equip their 
coaling station being erected at Mount Vernon. 

Sealed proposals will be received at the office of the Super- 
vising Architect, Treasury Department, Washington, D. C., 
until 2 Pp. M., August 3, 1592, for all the labor and materials 
required for the stone and brick work, roof covering, ap- 
proaches, etc., for the superstructure, and also for the cast 
iron columns, steel floor, ceiling and roof construction, etc., of 
the United States court house and postoffice building, at Wil- 
mington, Del. 

The Cleveland office of the Babcock & Wilcox Co., has closed 
a contract with the Coleman, Shields & Co., of Niles, O., for 
three Babcock & Wilcox boilers, triple deck, water tube steam 
boilers for utilizing waste heat. This triple deck type of the 
B. & W. boiler is designed especially for the utilization of 
waste heat, and is an extremely economical boiler in space 


occupied, a 125 horse-power boiler occupying ground space of 
but 6’10x10’6”’, 

The Syracuse Supply Co., handling the pulleys of the Great 
Western Pin Co., Toledo, O., were awarded the contract for all 
the pulleys for the new factory erected by D. M. Osborne & 
Co., Auburn, N. Y. There were seven other makes of pulleys 
competing. The Great Western Pin Co. have just put in also 
some very large pulleys for extra heavy work for Hunter 
Arms & Co., Fulton, N. Y. Their pulley being made with 
iron hub is particularly adapted for work of this kind. 

Two mammoth hydraulic presses for forging steel ingots 
into various shapes have recently been built. One is in oper- 
ation at Bochum, Prussia, and the other at Montlucon, France. 
Each has a compressing power of 4,000 tons. It is claimed 
that the work performed by one of these presses is about 
double that of a steam hammer of equal power in the same 
time, and that the consumption of steel and cost of mainte- 
nance are considerably less. 

We have received from Messrs. Clark & Co., 323-325 Dear- 
born street, Chicago, samples of their advertising specialties, 
in the shape of a paper-weight and a papercutter. The former 
is of glass, the “ad.” showing through the top. The paper 
cutter is nickel-plated, of a size handy to use, and has the 
advertisement engraved in large letters on one side. To any- 
one desiring this class of advertising, Messrs. Clark & Co.'s 
specialties are worth investigating. 

A contract has been closed between the Gas City Land Co., 
of Gas City, Ind., and E. Morewood & Co., of Wales, which 
insures the establishment at Gas City of the largest single tin 
plate works of the world. The Gas City Land Co. has bought 
up 1,600 acres of land. The plant with the iron foundry and 
steel works will cover fifty acres. It will cost $1,000,000, and 
will employ 1,600 men. John H. Royers, a member of the firm 
of E. Moorewood & Co., has been in this country making the 
deal. 

The York Iron Co. shut down their furnace at Black River 
Falls, Wis., on July 3d. The furnace has been runniny for 
nearly six years, making an average of 25,000 tons of pig iron 
annually. About 100 men have been employed. For some 
time the managers have talked of moving, as the freights were 
a great obstacle, their freight bills amounting to from $90,000 
to $125,oc0annually. An effort was made by citizens to raise 
money to make a thorough search for ore, but they have so far 
been unable to raise a sufficient amount. The company was 
given $12,500 in cash and 20,000 acres of land as a bonus for 
locating at Black River Falls. 

Among the shipments made from the shops of the Leech- 
burg Foundry & Machine Co, the past week were the 22-inch 











20 


MUNCIE, 


OFFERS THE FINEST FIELD FOR 


THE IRON TRADE REVIEW. 


INVESTMENT TO BE FOUND 


[July 14, 1892. 


INDIANA 


IN THE WEST. 


ACTORIES EMPLOYINC 3,000 MEN 


Have been located here within the past four months. 


5,000 Additional Factory Hands will be Added within a Year. 
The Population of the City, now 15,000, will be doubled within Two Years. 


1000 NEW HOUSES ARE NEEDED NOW. 


From 15 per cent. to 20 per cent. can be realized from rents, and the rents guaranteed by the manufactories. 


residence lots for sale on reasonable terms. 


Fine 


Call on or write, 


THE MUNCIE LAND COMPANY, 


MUNCIE, INDIANA. 


sheet mill and 22-inch cold mill to Wallace, Banfield & Co., 
which were mentioned in a recent issue, Also a Mesta patent 
pickling machine to the Cannonsburg Iron & Steel Co. and 
one to the United States Iron & Tin Plate Works, Demmler, 
Pa. Ina few days the company will ship a Mesta machine to 
Marshall Bros., Philadelphia. Two large double spiral gear 
wheels weighing 15 tons, were cast this week for the Blairsville 
tin plate plant, and will be put in place in a few days, and the 
mill started as the other machinery already is in position. 
{American Manufacturer. 

There is a question, both as to the make-up of the Delta 
Steel & Iron Manufacturing Co., that has promised Escanaba 
a big plant in consideration of certain local concessions, and 
as to the ability of those who have carried on the negotiations 
on the part of the company, toexecute their promises, August 
Pollak, of Chicago, whose name had been used as a promotor 
of the enterprise, says that for three weeks he has heard 
nothing of the matter from the persons who induced him to 
associate himself with it, and that he has determined to have 
no connection with it. He says that several St. Louis, Cincin- 
nati and Buffalo capitalists went into it on seeing that he had 
gone in, and adds that he does not know what they will do. 
There is a feeling abroad that the plant will not be built at any 
early day. 

Evolution of Structural Iron. 

In 1845 Peter Cooper erected the largest rolling mill at that 
time in the United States, for making railroad iron, and at this 
mill he was the first, soon afterward, to ro!l wrought iron 
beams for fireproof buildings. In the building of the Cooper 
Institute in New York City, in 1857, he was the first to employ 
such beams with brick arches to support the floors, in a large 
structure, designed to be fireproof. In this building, however, 
as in all similar structures up to a very recent period, the walls 
were depended upon to furnish the principal support of the 
several floors and give the necessary strength and stability to 
the building. Such dependence upon the walls alone has been 
found to be increasingly difficult and vastly more expensive 
with every addition to the height of the building ; and where 








it was necessary to make the walls at the first story, four or 
five feet or more thick, as has often been the case in eight or 
nine-story buildings, a large proportion of the most valuable 
room was thus taken up. 

The modern method of building obviates this difficulty, and 
enables the architect to put up structures twenty or more 
stories high having every desired element of strength and 
stability, but with the walls forming only a mere shell inclos- 
ing the building, and in no way depended upon for its support. 
This is accomplished by making a good foundation for each 
of the iron columns of the interior, the weight of the structure 
in allits parts being carefully figured out, with due allowances 
for the uses to which the building is to be put, and the several 
foundations for interior pillars, columns and piers being pre- 
pared in accordance with the manner in which the weight and 
strains of the completed building will be distributed. In this 
way of building the walls are only intended to support their 
own weight, serving such purposes of ornamentation or em- 
bellishment as may be sought, the openings for the admission 
of light and air to the interior being largely increased, or, as 
has been followed in some cases, the exterior may be formed 
almost entirely of glass.—[Scientific American. 


Engineers’ Licenses in Chicago. 

The City Council of Chicago has just passed an ordinance 
requiring all engineers and boiler tenders to secure licenses. 
An applicant for an engineer’s license must be a machinist or 
engineer having at least two years’ practice in the manage- 
ment, operation or construction of steam engines and boilers. 
An applicant for a boiler tender’s license must be a person 
who has a thorough knowledge of the construction, operation 
and management of steam boilers. Each applicant must be at 
least 21 years of age, a citizen of the United States, or have 
declared his intention to become such; must be of temperate 
habits and good character. An examining board to consist of 
three practical engineers, appointed by the Mayor, is provided 
for by the ordinance; each member of the board to receive 
$1,500 per year. The board has power to grant licenses, and 
for cause, to suspend or revoke them. 
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IRON AND STEEL MARKETS. 


IRON ORE, 


Extra Low Phosphorus Bessemer.................. $ 6 6.00 
No. 1 Specular, Bessemer quality 





No. 1 Bessemer hematite........... (a $4. 50 
Minnesota Bessemer hematite......-....0... ; a 4.85 
Soft hematites No. 1 non-Bessemet......$3.50@$ 3.75 
No. 1 Specular, Non-Bessemertr...............$4.00@@$4.50 


Pic IRON. 


CLEVELAND (f. 0. b.) cars, Bessemer, $14.25@ 
$14.50; No. 1 Strong Foundry, $14.75@15.75; No. 
2 Strong Foundry, $13.75@$14.25: No. 1 Grey 


Forge, red short, $13.50@$13.75; No. 2 Gray 
Forge, neutral, $13.00@13.50: No. 1 American 
Scotch, $15.60; No. 2 American Scotch, $14.50@ 


$15.00; Lake Superior Charcoal, $17.00. 


PITTSBURGH (reported by A. H. Childs): No. 1 
Foundry, $15.00@15.25; No. 2 Foundry, $14.00@ 
14.25; Grey Forge, $ 2.75@13.00: White and Mot- 
tled, $12.00@12.25: Warm Blast Charcoal, $18.0co@ 
22.00 ; Cold Blast Charcoal, $22.00@2%.00° Bessemer 
$14.25(@00.00 


CHICAGO \reported by Messrs. Rogers. Brown, & 
Merwin): Southern Coke No. 1. Foundry, $15.75 


@16.50; Southern Coke No . Foundry, $14.s0@ 
$15.25; Southern Coke No. 3, Foundry, $00.004 


00.00; Southern Coke No. 1, Softeners, $14.50@ 
15.25; Southern Coke No. 2, Softeners, $13.50@14.25 
Ohio Silveries No. 1, $17 so@18 50; Ohio Stiveries 
No. 2, $16.50@17 50; Ohio Strong Softeners, No. 1, 
$16.75@$17.50; Ohio strong Softeners, No. 2, $16.25 
@$17.00; Lake Superior Charcoal Nos.1 and 6, 
$17.00@18.00; Tennessee Charcoal No.1, $17.00@ 
18.00; Tennessee Charcoal No. 2, $1°.50@17,50 
Southern Standard Car Wheel, $21 00@23.00. 


CINCINNATI (reported by Rogers, Brown & Co.) : 
FOUNDRY ITRONS—Southern Coke No. 1, Foundry, 
$13.50@14.00; Southern Coke No. 2and So 1 Soft, 
$12.50@13.00; Hanging Rock Coke No. i, Foundry, 
$16.00@16.50 ; Jackson Co. Stone Coal No. 1, Foun 
dry, $16.50@17.00 ; Tennessee Charcoal No. 1, Foun 
dry, $16.75@17.00; Hanging Rock Charcoal No. 1 
Foundry, $19.75@20.00. MILL IRONS - Standard 
Southern Coke, Grey Forge, $11.50@12.00; Stand 
ard Southern Coke, Mottled, $11.25@11.75: Cold 
Short Southern Coke, Grey Forge, $11 75@12.2s; 
Strong Ohio Neutral Coke, Grey Forge, $:5.00@ 
15.50 CAR WHEEL AND MALLEABLI Standard 
Alabama Car Wheel, $18 o- @19.00; Tennessee Car 
Wheel, Lake Superior Car Wheel 
317.50(@135.00 


$17.00(@1I7.50 


BUFFALO (reported by Rogers. Erown & Co 
Mahoning and Snenango Valley, strong, No. 1 
Foundry, $15 75@oc 00; Mahoning and Shenango 
Valley, strong, No. 2 Foundry, $14 75@o00.00; Ohto 
Softener No. 1, $15.75@o0.00; Ohio softener No 
$14.75@o0.00 ; Jackson Co. Silvery, No. 1, $18.00@ 





00.00; Jackson Co. Silvery, No. 2, $17.00@o00,00 ; 
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Lake Superior Charcoal, $16.50@o0.00; Tennessee 
Charcoal, $17.00@00.00; Southern Softener No. 1, 
$:4.65@o0.00; Southern Softener No. 2, $00.0c0@ 
00.00; Southern Strong, No. 1 Foundry, 00.co@ 
00.00; Southern Strong, No. 2 Foundry, $00.00@ 
00.00; Alabama Car Wheel, 19.00@o00.00; Hanging 
Rock Charcoal, $20.50@o0.00. 


LOUISVILLE (reported by Hall Bros. & Co.): HoT 


BLAsSt FouNDRyY—Southern Coke No. 1, $14.00@ | 


14.25; Southern Coke No. 2, $13.00@13.25 ; Southern | 
Coke No. 3, $12.75@1i3.00; Southern Charcoal No. 1, 

$16.00@17.00; Southern Charcoal No. 2, $15 .50G | 

16.00; Missouri Charcoal No. 1, $17.00@17 50; *Mis- 

souri Charcoal No. 2, Rae hg FoRGE—Neu- 

tral Coke, $12.50@12.75; Cold Short, $12.25@12.50; | 
Mottled, $11.50@12.00. CAR WHEEL AND MALLE- | 
ABLE—Southern (standard brands) $20.00@$21.00; | 
Southern (other brands) $18.50@19.50: Lake Sup- 

erior, $19.50@20.50. 


St. Louis (reported by Rogers, Brown & Mea- 
cham) : Hot BLast COKE AND CHARCOAL—South- 
ern Coke No. 1, $14.25@14.50 ; Southern Coke No. 
2, $13.25@13.50; Southern Coke No. 3, $12.75@13.00; 
Southern Grey Forge, $12.25@12.50; Southern 
Charcoal No. 1, $16.00@16.50; Southern Charcoal 
No. 2, $15.50@16.00; Missouri Charcoal No. 1, $14.50 
@i15.00; Missouri Charcoal No. 2, $14.25@15.50: 
Ohio Softeners, $17.00@17.50. CAR WHEEL AND 
MALLEABLE IRONS—Iake Superior, $18.00@18.25 ; 
Southern, $18.75@19.25. CONNELLSVILLE COKE— 
St. Louis, $5.65. 


DETROIT (reported by William F. Jarvis & Co.: 
Lake Superior Charcoal, all numbers, $16.50@ 
17.00, Lake Superior (coke) Bessemer, $16.00@17.00 ; 
Lake Superior Coke, Foundry, all ore, $16.50@ 
$17.00; Standard Ohio Black Band, $17.00@17.50 ; 
Southern No. 1, $15.00@15.50; Southern Grey 
Forge, $13.25@13.75; Jackson County (Ohio) Sil- 
very, $17.75@18.25. 


LOUISVILLE (reported by Geo. H. Hull &Co.): 
Southern Coke No. 1 Foundry, $13.75@14.25; 
Southern Coke No. 2 Foundry, $12.75@13.25; 
Southern Coke No. 3 Foundry, $12.00@12.50 
Grey Forge, $11.50@12.00; Southern Charcoal No. | 
1 Foundry, $15.75@16.75 ; Car Wheel, $18.00@19.00. 


SCRAP IRON AND OLD METAL. 


Ss es Mees IT BORN pecevecsecnsdaiensnoreus $15 00 
ne IE TI sic cbs. tts oisounccessvesnupb anion’ 14 50 
No. 1 Machine cast scrap........... scmepuamu eee 
On ER, SE See ..+. 19 00 
Ee ee Ree ne bay ie ae 

Wrought turnings (free from cast)........ 8 50 | 
Cast borings..... emia 6 50 | 
Uncut wrought iron boilers............-.. Sakineecae DE 
Steel boiler Plates......... pasekivapbonsestiatn 13 00 | 
I hati cchakbinidetnnah eiebiebeesbeessooeneesess 7 00 
Pipes atsd flues (clean)..................00000s000 .. TO 00 
Tank iron.. sesseseessecssseseseessers ET OO | 
Hoop and band iron............... Tasbendimiaie 8 oo | 
Erin cnbeintrcsbdenetvescasvciens palleaiennsiiedires 7 00 | 
NID oa ccnidainanliceasebsvebvenepbeen 8 00 
Malleable iron.. cee eas eis ene sae 9 OO 


MERCHANT IRON AND STEEL. 


Flat Bar. 


1% to 4 by % to 1 inch..................... 
44 to6 by % to 1 inch....... 
4 to 6 by 1% to 2 inch 
1 & 1% by % to ¥% inch......... 
I & 1% by ¥% to ¥% inch piniihdcenin 
Ye, %, , by % to % inch.. ‘ piseter . 2 10 
Round and Square. 











1 to 1% inch......... ipdicwiabbnneeawecesess PRONE IS 
2 to 254 inch sill anicasekuiipcinaminacn snk emes bins 1 g 
eS Re eee ; cased cloning aaa 
S0b OO. BRCM. .....nsccccesse ; > 7 
4\% to 4% inch eS Se ae ee 0 
4% to § inch........... jpkasunsuseuaeeagons incebcneinenly ae 
Oval. 
% to 14 inch ’ ; —, = ; . 2 10 
4g to % inch ; 2 2 
iy 2° 
B- © <secvececceosooce ° eve 2 ) 
Half Oval and Half Round. 

6 $0.3 Smek........... 2 So 
% cr 6 inch viteupities : ee 
% toX inch.... sia lndiinsl : eae 
SD axis natienitiatiotepkianmelibisions annie : pebpink 3 20 
MG... snkeiitietnnibienn 4 70 

Heavy Band. 
1% to6 by \% and 5 16 inch eae eee 
1 to 1346 by & and 5-16 inch : issn OO 
to % by \% and 5-16 inch : a 2 20 
1, to 4g by \ and 5-16 inch..... 3 70 
Hoops. 

1% to 4, Nos. 13 tors phavscboukcosessiasctonell, SP 
Ei OSs BOON BORO ED. ..06005i0..000n0800. 2 60 
/ Be OO Wire. ccccensncenccsesos 2 70 
eT IG licdime ncdcidebebocciniccteeboreenessetonboovese 2 80 
No. 21. iow 2 90 
2, No. 22. pelieeuas Se Se Fee eee ..3 00 
ee SS. |. eee 2 70 

6, 1 and 1%, Nos. 16 to f......... soiicull 0 
>» 1and 1%, Nos, to and 20 > Qo | 
rand1%, No, 21 3 co 

1and 1%, No. 22 3 1 
13 tors 2 90 
f 16 to 18 es Aveo 
%. Nos. 19 and 20 ‘ : 3 10 

, No. 21 3 20 
%, No. 22 ; 3 30 
13-16, Nos. 13 to I5.. 3 10 
13-16, Nos. 16 to 15.... 3 20 
13-16, Nos. 19 and 20.. 3 3 





BRED, FOO. Mh ccsseccecsosescsvevessvscccsesssccvscecsvousccceencosets 3 40 





THE STIRLING COMPANY 


MANUFACTURE 


The Safest, Most Economical, Compact and Durable High Preasure 


WATER TUBE BOILERS. 


All Wrought Steel. Large Mud Drum. Perfect Circulation. 


| By removing four manhole covers access is gained to every part of the boiler 


Dry steam and great economy of fuel guaranteed. 


GENERAL OFFICE: PITTSBURGH OFFICE: NEW YORK OFFICE 
Pullman Bldg., Chicago Lewis Block. 74 Cortland St 


CLEVELAND OFFICE: Bradley Block. 


Works: BARBERTON, SUMMIT COUNTY, OHIO. 





OuUR ITuINE OF UPRICHT DRILL PRESSES. 





Light Bench or No.1 Drill Press No. 2 Drill Press No. 3 Drill Press No. 4 Drill Press 
Post Drill 1 or 2 Spindles. 


‘THE GARVIN MACHINE COMPANY 


Manufacturers of, and Dealers in, all kinds of 


MACHINERY AND MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand and Engine 
Lathes, Planers, Profilers, Chucking Machines, Gear Cutters, Die and Cutter 
Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, etc 

Plants for Manufacturers of Sewing Machines and Electrical Goods. 
Gear Cutting and Milling in all its Branches. 


| LAICHT & CANAL STS., Catalogue Sent on Application. NEW YORK. 
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THE JAMES LEFFEL & CO, “irre; 
IMPROVED UPRICHT and HORIZONTAL 3 


ENGINES & BOILERS 


3 To 26 HORSE POWER. é 
STRONGLY BUILT on BEST Principles§ 
for SMOOTH and ECONOMICAL WORK. 


Over 4000 in Use. 


Write for free PAMPHLET and state your wants to =} 


tot JAMES LEFFEL & CO. “© =<". 
SPRINCFIELD, OH!IOor New YorK City. : =i 
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13-16, No. 2 2 sO 

TT ;, Nos, 13 tor > : 22 
+, NOS. 16 to I8 40 

HE ECAN GO. = | 

4%, No. 21 “ 60 


Nos. 1251 to 271 W. Front St., CINCINNATI, OHIO. n-16, Nos 110 Born meas Let 
BUILDERS AND ORIGINATORS, DESIGNERS AND CONSTRUCTORS. sth ov BM ssenrntnneentseeentseneevseeeeseemnsnnenen BO 
54g, Nos. 13 to15 ; ‘ia 4 70 

¥g, Nos.16 to 18 






























Pee EVO 19 TRE DD scr vevescdvnnescodscduvavedkoudesscstienne 4 00 
PU RON Wil cdoanxanencannenssutes étadncteeesecevnducsieainenal 4 10 
bail aa. eae OR SEG 4 20 
& ¥%, No. 23 aenntittedigeiel SS 
Light Band. 
234 20:6 Dy 36 06 916 Pin si cceccacss cess varvacdecnduncacll SS 
For Every Purpose. 1% to 6 by Nos. 11 and 12. 25 
F : 1 to 1% by &% to 3-16 inch 25 
Meeting the requirements of EEO: BIG DY PS BE OE 88 oso osensssccsercccasl 2 45 
PLANING MILLS, Zand 13-16 by % to 3-16 imch............cccsessseseees 2 65 
% and 1716 by Nos. 12 and 22..<....: <«ciesniiecxtnttsc ae 
SASH, DOOR AND BLIND FACTORIES ¥, and 11-16 by % to 3-16 inch.......................2 95 
\ PATTERN SHOPS. M and 23-16 by NOW. 17 GIG 2%........ccecneceticanspaceoean 
ge and 916 by 3% tO 9-16 1M1CB...occcccicctscesscsccssescees 3 25 
GENERAL WOOD-WORKERS, ETC. | 54 and 9-16 by Sitti: $4 eal Wied sn vscce ec bo 3 35 
> by % to 3-16 inch sakes slepiecianediceriamanme 4 85 
With the latest and most advanced type | 4 by Nos. 11 and 12..,........ 3 65 
of machines for fast and perfect work. Wagon Box Iron. 
ean inch, beveled edge, by Nos. 11 and 12.........00 2 75 
; ° : oa % i ich, ey ae 13 GWG Tb cts Of 
es ‘ 5 #8 . ¥% inch, ~ 4 “t wT A BBs eae : Os 
New ‘“‘o.andard Moulder,’’ Four§Sided. Pie oe oe” wee ee 
4, 6, 7, 8, 9, 10 and 12 inch. Catalogue and information sent on‘application. Sheet Iron. 
Geared feed rolls, two above and two in | No. 
table. Slotted steel heads. me 
} savO. 
No. 22 
WANT TO TICKLE YOUR TRADE? Send ‘em one of our Elegant Specialties. They No. 25 
are PERMANENT‘ ADS" andindispensable to every Business Man. Complete set | No. 2 
€ samples $1.50, prepaid. Rebate on order of $25.00 or over. Write us. a |No 2 
CLA RK z& co., Mfrs. Advertising Specialties in all Materials. | Iron Boiler Plates 
323 AND uo DEARBORN ST. - ad CHICAGO, /LL. 
Tank, 4% inch and NOAVIET........2cceeseeereeneeneneneeed 25 
1 CNS. tf, 
|C H No. 1, 
SAL, CH Flange, : 
: ; . | Extra Flange x 
er come in contact with the iron trade can | Solid Fire Box «“ 
ind out how their incomes may be in- 


; Steel Boiler Plates—1-4 in. and Heavier. 
creased, by dropping a postal card to the office of NI Sa cain viensontcalebiabeneionitos carina 


ween 
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27 Vincent St., Cleveland. O. 





‘aoe includes plates 90 inches wide. 

go to 96 in. wide 

| 96 to 100 in. wide...... 
100 to 104 in. wide.. 


THE CANTON GLASS BoaRD. “°° s."* 



















































































































































































] 
' American Cast Tool Steel. 
7 , | ROUND, SQUARE AND OCTAGON. cts. Ibs. 
“ aN Cuts any Fraction of an Inch by Eights. 1: to2in, inclusive. 
9-16 to &% i 
NY Unequaled for accuracy and quick work in cut- | 7 Aihen ¥. = ; 
> ‘ 1 ‘dn tues trenkames. etc | Ditteae ame scien 3 in 
& ting square or at any angle. Saves breakages, ete. | 414, + pati 
ax) —— % to 11-16 and 4% , 
“3 1% to6in........ sie takantotaasiselenu heceeotepicsrdtes , 
_ ‘70 IMPROVED TRAMMEL RULE for Cutting Circles | % to 9-32 Pe NL, 11 
i 9 Rt Ae ae ae Se ey SO ee eat. e! 13 
— a - From 3 inches up to 48 inches, Segments, 
FT ads at H Gothic Shapes, etc. Flats. ee 
pitt iit ity Li SEND FOR CIRCULAR. | 2 to 9-16 in. wide by 2 to 54 thick.....ccccccessesseeeseeee 8 
‘ 3essemer and O. H. Steel. 
THE CANTON SAW CO. Canton 0. SNR REINIONE  vis- ussus sous sounnshetaedontenntedd base price, 2 35 
U ; 8 yf, ee ee ihanwaa e 2 25 
| Spring esbekniguadedipeacuductassbednsies 2 8O 
doconisen NEE NON os scodcucc cccvescacovenrcacktestine 2 50 
THE ._; BNE AG UUEE. ca, Be caicdn i duieubeee doedwanvadenacant tate 2 35 
ves | Cutter Shoes, tapered and burr...... 2 75 
GR! English Tool Steel. 
PP Neat vicanavisjnatessissienitioxs 15k4c 


} 
| Te ad ene ee 15 KBE 
- 4) | = SS CER ii cciccindccssicsdectsyredgee Sen SC 
as D o E RAVE S a r VATO al 0: ‘ | ; saa Boiler Rivets, , 
ies a On @) C HH E. S 7 a R i ee Y 2 | | Siane agra ote Sand 94 nee o> Soi mast ye 
New Yorn, 92-94 LIBERTY ST. | 


Boston. G20 ATLANTIC AVE. 
2500 IN DAILY USE. CATALOGUE ON APPLICATION. 





Detroit, Hopces BUILDING. | 
'MACHINERY SUPPLY MARKET. 


} 
| Anvils. 
| 
| 
| 





PN sci xii nov erumiiressusmieltabsinasxdutiabsacisaie #8 Ib 9@10 
OW MBE Wiksicnds bene covatetecCansmabandcacdeieuesvanasunideseuns A Ib 12 





THE TOLEDO MACHINE TOOL CO., 


Bellows. 


: » Kg eee dis 40 
Blacksmiths A : 
vinnie aaa ees ; | | Bullock’s.........dis 50&10 
MANUFACTURERS O} REIGN ci. c.. an bdeastaadtneccastoasaeeoven dis 40@40&10 
" | BG gn cone acicve cusneocuapucacenanneinaatcae ale dis 40&10@s50 
Belting. 
I] } Boston Belting Co.’ Gh GRANITE cacksednverscethecnedl dis 70 
| | ‘*  extra.. inaticive dikekeags sedan 
. | Wee NO accssacces cae dis 55 
' 


Clevels and Rubber Co. extra standard......dis 60& 10 


« a - 
b ere © Br LOO. wccccseerccvsascdinceccatavhieakaaeans ; 
| Shultz Raw Hide Leather Belting, single......di 
i | Munson’s Short Lap Single Leather i 


| Munson’s Short Lap Double and Light 
Double Leather 





FOR BAR AND SHEET METALS. DIES FOR ALL | Shultz Raw Hide Leather Belting, Double 
; oe : Cee go |: dis 40 
KINDS OF WORK, Standard. oak tanned.. see GiS 50810 
Alexander Brothers’ pure oak tanned. iii dis 45 
Mention this paper. SEND FOR ILLUSTRATED CIRCULARS. | 


Blowers and Exhausters. 








V z B. F. Sturtevant’s Dittush dcdeibpnnaieeosstaiacnsnneiaeeee dis 20 
No. 2s§Press. Qak and Superior Sts., TOLEDO, OHIO. | Boston Blower Co, 














cid 





DO YOU USE OILERS? 
THEN USE THE BEST. 








THE PERFECTION. 





RAU MANUFACTURING COMPANY, 


MANUFACTURERS OI 


Copper, Brass and ‘Tin Oilers of all De- 


seriptions, also 


TORCHES, LANTERNS, ETC. 
235 Lake St., CHICAGO, ILL 





0 9 OSu5 seen w=Te 


ROBERT AITCHISON 


ERFORATED MeTAL-(0 


*~ CHICAGO, ILL.-::: 


. i \ ie & 
>PERFORATED METALS OF ALL KINDS. 


OFFICE: 510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO. 








AURORA TOOL WORKS, 
AURORA, IND. 
Successors to E, A. SCHUMACHER, 


MANUFACTURERS OF 


IOECKI-L, PRESSES 


” Sliding Head Bench Drill. 


20 Plain with Patent Quick Return. 

22" 2 A jack Geared with Patent Quick Return 
24” j eo Plain 

24” ‘““ Back Geared ‘ ; 

24" “ 3 Back Gear and Power Feed 

»8 


ENTIRELY NEW DESIGN AND nftrov: D. 


o” G -d Sliding cad) _. 
ibbed Sliding Head with Patent Automatic Stop. 


Send for Catalogue and Prices. 








WHEEL 
ARROW 


DURABLE. 
Mec NEILS Mm PATENT 


a 


s NCE] ~ on K - 
@ALh a CK ee a 


AKRON 
PIG—IRON BARROW 


A 
AKRON,O. 
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Borax. 

inital odeguanaelbie ediealias ; ee eee Be 
Chalk. 

Rig RaiaSaavexessinassncuaroeUaVeaveeses seuncesn ph skabes ® gross 50 

.# gross 12@12% dis 10 

Sica bileti'ask ceiietnahibaiscyeXESSMNAAh inl cbuseinbawseckeeeantelel dis 70 
Chucks. 

Cushman’ s 4 Jaw Independent................ssece000 dis 45 

COORRIEIIREROM., <ccscvcccsnesesccens ..dis 40 

” Geared Scroll.. dis 30 

i 2 Jaw Brass Workers. ..dis 30 

" Bits cx dacesiati ek tosesitescesenscheakecccent dis 25 

Wescott’s Scroll Combination..... ..dis 33% 

sis OMIINOID 65 scinsssnvestnane sotecavseeasuns dis 40 

a BSS LO, || a eneene ees dis 30 

eg Bl Se eee erence dis 40 


? Independent..... <— ...dis 45 
Whiton’s eee 
National Combination.. 


Sweetland * am sssesessce SO 
Almond Drill pesenekvahersetss ee ...dis 20 
Morse a pikciakamcaspabnaalesaiversvcs Rebate dis 15 


dis 40&i0 
dis 40&10 


Skinner's Combination Lathe 
ce Independent Lathe........ 





Universal Lathe....... .... dis 40&10 
¥ Drill..... peseaeves ivevcevers Hee 25 
Cutters and ‘Reamers. 
I cco s vincaecnsccaseevecsss seeeeeeeee GiS IO@I5 
SL Lk a oe dis 10o@I5 
Standard ...... ‘ pdtnncascdiechosss Mak SOGRTS 
Sa eee dis 15 
Brown & Sharpe, Milling CEES cs cccaivansccod dis 15 
ia gs Gear Cutters... ‘isos MR ER 


Crowbars. 


Been A ie iecuaveicnes : aaah iieheass } Ib 3% 
Iron, steel points........... ; 4 lb 3% 
Drill and Drill Sockets. 
NE UI iso aicasscescdenscdeseecspnedes ....dis 50&10 


Morse Taper and Straight Shank to 1%"..dis 50&10 
Morse ‘Taper and Straight Shank en 

ST irs ocicpatengwnestucaces 
i Cacouaicauueorsinkivvinceie 
Standard Twist Drills... 
Cleveland ‘“ 










dis 55@55&5 
dis 55@55&5 


Emery. 
No. 4 to No. 54 to Flour, F 


346 gr. 150 gt EER, 
Kegs, }# tb seenceesnsesc ae 5 ¢ 244c 
46 kegs BP WD............ccc00 “he skc 24c 
i kegs # DD...............02.. 5 ¢ 5%c sc 
10 Ih cans, 10 in case...... 6 ¢ 6%c eS 
10 lb cans, less than 10.10 c 10 Cc 7%c 


Emery Cloth and Paper. 


BRPROT, AGSMSGM BE CO...vccsccsccssccscvcesess dis 50@s0&5 
Bs Io ccienincd csi ship aahaiibimetinancunsiites ..dis 50@50&5 
Emery Wheels 
aS td dis 55@60 
Norton’s.... Hsicenaitis Sermeitbatasincbsatoonks dis 55@60 
i: ee pia tee Casdoachesevased nae 
Sterling ......... pusbckasdachuhehacactoutessodcaaucia anne dis 60 
Celluloid............. . - coed ssisiied dis 10&33% 
POOR CIMMATIEON 00.0600 scesenee iebenbuavedeoskieces dis 55 
So , pdaeanesine dis 65@70 
Vitrified... ‘ ag kts oko seseeeeeeGlS 60 
Vulcanite. Seaial Seieskbasueunisnsabiioch ..dis 60&10 
FRAME 5 ...00cc00 savemusadcabe painctane ese tsventen’ dis 60&10 
Cyclone....... ; , soaked sin wamudunashesis .dis 60 
Files 
Nicholson caeasivabnsupadiene dis 60& 10@60& 10& 10 

sas I a dis 25 
Kearney & Foot........... vessel iS 60& 10@60& 10& 10 


Black Diamond dis 60& 10@60& 10& 10 








VS aaa ae dis 60&10@60& 10& 10 
McClellan...... Pa rear dis 60&10(@60& 10& 10 
Disston’s.... : penne dis 65@7o0 
a, a ee ; sapiens nhins svvcasenns thas JO 
ID gakwins<dvcudacivihamecss . pabeinidibebitasvindsansstey dis 25 
Grobet’s. sbuldg MMU Se sheds Scxas asceaedousiicadvend dis x 
Reynolds Bros.’ Hand Cut...........000--. Sebo cancun Me GO 
Industry File Works, Hand Cut.. dis 50 

Hammers. 
+. } sae ee ae SE ne ....dis 40 
Atha new List, FOG: 0S, T0B7.. isssvcccoseccecsesesvecsed dis 50 

Heav y hamme rs and sledges under 5 Ibs............15¢ 

over 5 Ibs * svcceceek Zc 


Jack Screws. 
Ce Sd OS | a ere wacked dis 75 
Nuts and Washers. 


Size of boltinches 4% 5-16 % % 4% % i! 
GATE. scosrcogesesese 8 7 5% 4% 4 3% 3% 
Hexagon.......... oI 1% 8% 6 5% 5% 5 
WOSKEIS....005 9 8 7 4% 4% 4% 

In lots le ss the an 100 Ibs, #@ tb add Ye., 1 ib boxes 
add rc to list. 

Nails (wire). 
2S CREE OS |. ; AE nn nee ee ee dis 75 
Standard Penny Nails, # keg card rate 
DE BOs ostsakscessasnes pt. 7O 


i Less than car lots.. $1.75 
Oilers. 


IU OR dati hk cpa talie cence pocaxebancdiassaweysamnadoes dis 60 
Brass and Copper. 










Malleable Hammer Ss), ‘No. 1, $3.60; No. 2, 

$4.00; NO. 3, $4.40 B OZ......cverseccrreeed dis 10@ 10810 

Packing, Steam. 

oe ge ns le a dis 60 
American Packing Hemp neeenie # Ib g@10 
Er ce Sarr SS RE ® tb 14 
Italian 2 = sédaonulin 4 Ib 13@19 
PRD PAGO son csccicicciccside sence nsdeuevesescececde # Ib 4o 
Peerless............ tteeecas Seite oecncattactiag # th 60 
DEER) ©” Tacks sacocnuneeuse sensu benibeaoste cousin # Ib 50 
RERPIPTEEEE. "acs civecoupsecsvavaerenebuncebescsecnaldio’ # tb 50 
Sheet Rubber............. 8 ® Ib 12&24 
Excelsior Rubber Sides % th 48 

- ; eo oo soc # Ib 
Rainbow............0.-.. Less than Full Rolls. 60c #Ib 





ld 14, 1892. ] THE IRON TRADi\ REVIEW. 25 


Eclipse Gasket , ae # Ib 75 
Picks. 

Railroads, 5 to 6 hs. , $12 dis 60 

‘ 6 to 7 Ibs " . $13 dis 60 

20 Second-Hand Standard ndeicragseine | These Locomotives have been overhauled all in Pulleys. 

30 New Standard Gauge Passenger Coaches, built | good condition, ready for immediate delivery. Iron Pulleys, Walker List dis 40 
at one of the best works in the United States. | 1,000 tons of 40 th. second-hand steel and iron rails. Medart Pulleys ears: vests =) Snes dis so 
All modern improvements. Price, $3,700 each. | goo tons of 35-Ib iron and steel rails, second hand. Split Wood Pulleys..........ccc:ccccccceseeeseeeeereeGiS 50@55 
Now ready to letter. ane 


ferent sizes rails are in good order. 


40 Second-Hand Narrow Gauge Locomotives, dif- | 1,200 tons of 4o-lb. iron and steel rails. All these Rivets. 
Second-Hand Standard Gauge Locomotives, Also g Sleeping Cars suitable for theatrical pur 


Iron, Thousand, list November 17...... dis 40@40&10 





liffere ao ‘ ead Sail: sy tide Chie. ak: wa ond Iron, Ordinary, Cooper’s Block and Carriage 
wan ies ie “ne SE ae ae pose S$, secon¢ “hand. : 70 ; Ox bccn eo , 70 Coa list November 17 dis 40@40&10 
Second-Hand Box Cars 20 tons capacity, libera _ Cars, 20 tons capac ity each, second-hand. OTS SEE I Re iar eet dis 50@50&10 
terms. | Southern and Western Delivery. 
: . ‘ : Rope. 
Agent for Wm. B. Pollock & Co.’s Oil Tank Cars, for sale at lowest possible prices Photos and i . 
and specifications sent with prices if desired. Bonds negotiated on new and old roads. Long | Manilla, % inch and OveT.......ceesseeeeseess ® Ib 13% 
roads preferred. Sisal, 4% Lael A0 OC ieh Sait heessacsccteoteaes ® Ib 12% 


Sand Paper. 


Apply to AL FR E D W. LAD D, B. f= a seceneeneveee dis s@s0&s 


New England Flint... .dis 50@50&5 


44 Broadway, NEW YORK. Barton’s Garnet.......... . asics n Rivscesiidadasaasttaaaied dis 20 













Disston’s Circular........... dis 40&10 

: ° ° P on PINE oas sc sisesdnavsbiues ond ndeccntialaeemennens dis 25 
Estimates furnished for Electrical Equipment under Latest Improvements. 1) Mee es a ee a Net 
Hack Saw Stubs................ iiedgudtededwaseed dis 20 

§ J. H. FALL, & CO., Nashville, Tenn. ¥ ~~ IRE Lone se dis 20 

AGENTS: THOS. P. ALSTON, Esq., 62 Kast Alabama St., Atlanta, Ga. oy “Star .+..dis 20 

t G. D. BUSTEMANTE, Birmingham, Ala. Saw Swages Diston’s. dis 30 










Atkins’ Circular Saws dis 40&45 
Mill, Mulay and Drag Saws........dis 40&10 
zn Wood SS eres eae ..dis 40&10 
THE = . Silver Steel Diamond Cross-cut 
Ce occcdinnincnss dedad cxstcsncacacscs Se 
' * 5 Dexter Cro$-Cuts....cccccssccesveeses . 50c ‘ 
= pa Se reer ere a . 30¢ 
a ‘Tuttle Tooth Cross-cuts.............. 25¢ 
’ a : One-man Cross-cuts.......... nabs 32c 
No. 1 He andles sidihnaadananeiseicenasins ++ 23 per pair 
Ss 2 eee eee . 16¢ 


MOURA e BW 8 aii os cinvencictansevesersesiea $6 per doz 


Perfection eA h SPREE SERS Sate ey 
Detroit Saw Ww orks, RN sss xcinpescssinnesed dis 50 
om all \ | | Leas ... dis 25 
j . 2 _ Mulay dis 45 


Screws. 


OF BI RM é NCHAM., ALABAMA, Wood Screws—New List 1890. 


IRE TORG BI OG vga cscs niin secsesscnssnsncecevondienginetedl dis 70 
Offers for sale at 85 per cent. one Million of tiatiest brass”: a 


Round head bra 


their first mortgage 6 per cent Bonds, which sauare cap... ae 











MONE ie svcsinkcsnccasuicces bosces ...dis 60 
is only $15,000 per mile, making it a safe, eet ae dis 70 
se . o B cescvsnasdccccccccncss toccbeccuseoceoosossosescesees ais 70 
paying investment. Machine, flat head, iron......... «dis 65810 
Machine, round head, irom....................065 dis 60&10 
Bench and hand— 

For information call on or address, Lag OF COMCR. rez veregenmeeee dis 75@79&10 
Coach, patent mimlet poltit.c.icccecccedcccesecstisesces dis 75 

ALFRED W. LADD, Sole Agent ie 
ws 5 4 § | Ames’ list November 1, 1886.....6ccc..ccccccssncccteed dis 20 
VRC UR i spc ctaivctascantecdaassavatucuinseeserintseree per doz 5.25 
44 Broadway, N EW YORK. Hussey & Binns, railroad..................0068 per doz 8.00 


Taps. 


THE Cards, Hand and Nut to 2 i 


Carpenters’ 

















Morse : - 
Pratt & Whitney 
ora Screw Taps 
Pipe Taps to 2% in..... 
Stay Bolt TADS......cssccesseserscerseseesenseeenes 
Stove Bolt Taps...........sescsrsssecssssrsecsccecenercoenes dis 55 
és PRO FR aii wea ccicicecionscaneetedidencece el etecen dis 40 
Patent Economical me 
Twine. BC. B. 
. No. 12, Flax Twine, Y and & bb Balls.........2 21C(@29C 
No. 18, " Yand\’%b “ 18c(@28c 
No. 36, Yand’%tb “ 16¢@27¢ 
©} 2 Ply Hemp, Y% & \% lb Balls (Spring Twine)....11 4c 
10 t 0 p 3-Ply 1th WRENS is scecasachscadGavccmdiaces 12@12\c 
i i 3-Ply s 4 tb Balls 1@ike 
0 5 er Cent. Saving in Fuel, Cotton Wr: Pi. hg MOREE CO By So svnsecacecessasaces 15@16¢ 
With Corresponding Increase in Quality of Vises. 
Iron Melted, Over any Existing Cupola. Solid BOX... csssseesssessrseeserecensersnsascanseeseserersneesees dis 60 
? Parker's ... saverdes 







; ...dis 20@25 
Prentiss.... i 


I5 Per Cent Saving Guaranteed. stepren’s: 





ig Yer = 
Miller’s Falls........ 
ys) gy 


Howard 


Can be Applied to any Type of Cupola Now in Use, | 





= ia Wire. 

New List, Jan. 18, 1884 
NU ikodk cits doFtein dion sdigdtacioaedeaeistaeaasiee dis 30 
COREE oscasvestenxasi otto yensnssenaneceetainciencamenmtveiadl dis 40 
400 IN USE IN EUROPE. Bright and annealed, Nos. o@18....... dis sevens 
~ = Nos. 19(@26......diS 75@75& 5 
U. Ss. REFERENCES CIVEN. sy ey ten, 7G nical dis rok 108 ; 
Coppered Nos. o to 18, market list. .- dis 70@70& § 
Galvanized Nos. c to 18 Sy 5 
AGENTS WANTED. Tinned market Nos. o to 18..... 2 

Oe ee ee 


a . Tinned Broom Wire................ 
The Greiner Economical Cupola Go,, 22sec Bence, wos’ Sands: 
‘ *) | Annealed Grape, Nos. 10 to 14 
Stub’s Steel Wire regular............ 


714 BortiBuilding, } Wrenches, 
CHICACO. t Cee waren tat sate ie 5 ooo conesstaeds srereee iS 50 


Girard Standard... dis 7o&10 
Pima WTI i Satis 0 <a icin sesso cybctoavicnceent dis 75&10 
Mechanic’ 'S sessessssersessseseeeezeenens ...dis 55& 108 5 

FOR SALE---BLOWING ENGINE, __ isis iisésiiisaisi” 
a Donohoe s cis ma i 
Vertical pattern, with balanced steam slide valve gear, steam cylinder 14-in. diameter, air | Lamson & Sessions Engineers........ccccccssesee 
cylinder qo-in. diameter, stroke 24-in., 1 to 190 strokes per minute; engine new. For price and a Spencers a seer tent 


articulars address THE JAWES LEFFEL & CO., Springfield, O. | Alligator 6 












































26 


BUYERS’ DIRECTORY OF IRON AND STEEL TRADES. 


Automatic Sprinklers— 

Neracher Sprinkler Co., Warren, O. 
Advertising Agencies— 

Cc. P. Rowell & Co., New York. 
Anti-Friction Metal— 


Magnolia Anti-Friction Metal Co., New York. 


Axes— 


Standard Axe & Tool Works, Ridgway, Pa. 


Automatic Stokers.— 
Brightman Stoker Co., Cleveland, O. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. H. Pollock & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland. p 
The Stirling Co., Pullman Bldg., Chicago 
Skinner Engine Co., Erie, Pa 
James Leffel & Co., Springfield, O 
Chas. Miller, Beaver Falls, Pa. 
Thos. F. Bishop & Co., Cincinnati, O. 
Variety Iron Works, Cleveland 
Weston Engine Co., Painted Post, N.Y. 
The Golley & Finley Iron Works, Lima, O 
Brightman Stoker Co., Cleveland, O 
W. C. Leffel & Co., Springfield, 0. 
Blow ers— 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
Blowing Engines 
The James Leffel Co., Springfield, O. 
Bridges- 
American Bridge & Iron Co., Roanoke, Va 
sarrows— 
Akron Tool Co., Akron, O. 


The Kilbourne & Jacobs Mfg. Co., Columbus, O. 


Boiler Feeders— 


Van Auken Steam Specialty Co., Chicago, Il. 


Belt Dressing 

White Oak Belting Co., Cleveland. 
Belt Elevators— 

Lane & Bodley Co., Cincinnati, O. 
Brick Machinery 

Straub Machinery Co., Cincinnati, O 
Cranes and Derricks 

Wm. Tod & Co., Youngstown, O. 
Chain Belting— 

Jeffrey Mfg. Co., Columbus, O. 
Cupolas— 

Victor Colliau, Detroit, Mich. 


Greiner Economical Cupola Co., Chicago, Il. 


M. Steele Co., Springfield, 111. 
Connecting Rods — 

W. E. Leard, New Brighton, Pa 
Driliing Machines 

Universal Radial Drill Co., Cincinnati, O 

Aurora Tool Works, Aurora, Ind 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O 

Godfrey J. Bremer, Kalamazoo, Mich 


Drop Forgings 


Palmer, Cunningham & Co., Philadelphia, Pa. 


Dripping Machinery 

J. H. Day & Co., Cincinnati, O. 
Dynamos for Electro-Plating— 

Thos. Buchanan & Co , Cincinnati, O 
Elevators 

L. S. Graves & Co., Rochester, N. Y. 
Explosives 

Hercules Powder Co., Cleveland. 
Emery Wheel Machinery 

J Wendell Cole, M. E., Columbus, O., or 
cago, Ill, 
Emery and Corundum Wheels 


Michigan Emery Wheel Co., Detroit, Mich 
Acme Safety Emery Wheel Co., Detroit, Mich. 


J. Wendell Cole, Columbus and Chicago. 
Thos. Buchanan & Co., Cincinnati, O. 


Engravers and Electrotypers 


Eclipse Electrotype & Engraving Co., Cleve- 


land. 
Union Electrotype Foundry, Cleveland. 
Engines (Steam)— 
Wm. Tod & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland. 
Skinner Engine Co., Erie, Pa. 
James Leffel & Co., Springfield, O. 
Lane & Bodley Co., Cincinnati, 0. 
L. Spence & Son, Martins Ferry, O. 
Weston Engine Co., Painted Post, N. Y. 
Brightman Stoker Co., Cleveland, O. 
W.C. Leffel & Co., Springfield, O. 
Engines (Gas)— 
Scheicher, Schumm & Co., Philadelphia, 


and Chicago, Il. 
Van Dusen Gas Eugine Co., Cincinnati, O. 


Engineers and Contractors- 
E. H. Jones & Co., Cleveland. 
Thos. F. Bishop & Co., Cincinnati, O. 
Brightman Stoker Co., Cleveland, O. 
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Electrical Engineers 


L. K. Comstock, Chicago I11 


| Engineers’ Specialties— 


| 


Emery Grinding and 





James Jenks, Detroit, Mich. 
O. P. Clay Co., Cleveland, O. 


Ejectors— 


James Jenks, Detroit, Mich. 


Eave Troughs and Conductors 


J. H. Eller, Canton, O. 
Berger Mfg. Co., Canton, O. 


Thos. Buchanan & Co., Cincinnati, O. 


Electro and Nickel Platers’ Supplies 


Thos. Buchanan & Co., Cincinnati, O 


Files, Makers of 


A. & H. Gough, Cleveland. 
kK. K. Morris & Co., Cincinnati, O 


Forges 


Cleveland City Forge & Iron Co., Cleveland 


Foundries 


Spicer Mfg. Co,, New Philadelphia, O. 
Harn, Ow & Co., Beaver Falls, Pa. 
American Bridge & Iron Co., Roanoke, Va. 
Addyston Pipe & Steel Co., Cincinnati, O. 


Radford Pipe and Foundry Co., Cincinnati, O. 


Lane & Bodley Co., Cincinnati, O. 

The Sam’! C. Tatum Co., Cincinnatl, O. 
J. W. Foley & Co., Cincinnati, O. 
Brightman Stoker Co., Cleveland, O. 


Fire Brick and Clay— 


J. Downerd & Son Co., Zanesville, O. 
J. V. Rose, Sharon, Pa. 

Stowe Fuller & Co., Cleveland. 

J. J. Shepard, Cleveland, 

Union Mining Co., Mt. Savage, Md. 


Foundry Supplies— 


J. Downerd & Co., Zanesville, O 
J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Straub Machinery Co., Cincinnati, O. 


Facings & Blackings 


J. D. Smith Fdy. Supply Co., Cincinnati, O. 


Flour Mill Machinery 


The Bradford Mill Co., Cincinnati, O. 


Furnace Linings 


Union Mining Co., Mt. Savage, Md. 


| Gear Cutters 


Palmer, Cunningham & Co., Philadelphia, Pa. 


Galvanizers 


H. H. Hodell, Cleveland 


| Grindstones 


j 
| 
| 


EK. K. Morris & Co., Cincinnati, O 


Glass Boards 


Canton Saw Co., Canton, O 


| Gearing 


Straub Machinery Co., Cincinnati, O. 


Heaters and Purifiers 
Stilwell & Bierce Manufacturing Co., Dayton, O 


EK. H. Jones & Co., Cleveland. 

Thos. F. Bishop & Co., Cincinnati, O 
Warren Webster & Co., Philadelphia, Pa 
Brightman Stoker Co., Cleveland, O. 


Heavy Hardware 


E. K. Morris & Co., Cincinnati, O 


Hangers, Pulleys and Shafting 


Lane & Bodley Co., Cincinnati, O 
The Sam’! C. Tatum Co., Cincinnati, O 
J. W. Foley & Co., Cincinnati, O 


Hardware Specialties 


The Sam’! C. Tatum Co., Cincinnati, O 


Hack Saws 


Millers Falls Co., New York City. 


Insurance Companies 
Hartford Steam Boiler I. & I. Co., Hartford, Ct 


Investments— 


Alfred W. Ladd. New York 


[ron Ore, Bar and Pig Iron 


Oglebay, Norton & Co., Cleveland. 

J. H. Outhwaite & Co., Cleveland 
Condit-Fuller Co., Cleveland. 

EK. C. Pope, Cleveland. 

Cleveland Iron Mining Co., Cleveland. 
Corrigan, Ives & Co., Cleveland. 


Injectors— 


Penberthy Injector Co. Detroit Mich. 


Iron and Steel Roofing— 


Svkes Iron & Steel Roofing Co., Niles, O. 
Berger Mfg. Co., Canton, O. 


New Philadelphia Iron & Steel Co., New Phila- 
delphia, O. 
Porter Iron Roofing & Corrugating Co., Cincin- 
nati, O. 


J. H. Eller, Canton, O. 
Holton Iron Roofing Co., New Lisbon, O. 


Improvement Companies 


Muncie Land Co , Muncie, Ind 





Polishing Machines— 


Lanterns 
} 
| 








Lathes— 

H. L,. Shephard, Cincinnati, O. 

Aurora Tool Works, Aurora, Ind. 

The Bradford Mill Co., Cincinnati, O. 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia. 


| Lathe Tools— 


Armstrong Bros. Tool Co., Chicago, I11. 


Link Belting— 


The Jeffrey Mfg. Co., Columbus, O. 
Lifting & Mixing Machinery— 
J. H. Day & Co., Cincinnati, O. 


| Land Companies— 


Muncie Land Co., Muncie, Ind. 


Rau Manufacturing Co., Chicago, I11 


Mining Machinery 


Copeland & Bacon, New York. 
American Bridge & Iron Co., Roanoke, Va. 


| Machine Shops— 


Toledo Machine & Tool Co., Toledo, O. 
Spicer Mfg. Co., New Philadelphia, O. 
Harn, Ow & Co., Beaver Falls, Pa. 
American Bridge & Iron Co., Roanoke, Va 
Thos. F. Bishop & Co., Cincinnati, O. 

W. E. Leard, New Brighton, Pa. 

Godfrey J. Bremer, Kalamazoo, Mich. 


Machinists’ Tools and Supplies 


Garvin Machine Co., New York. 
Armstrong Bros. Tool Co., Chicago, I11. 
Aurora ‘Tool Works, Aurora, Ind. 


Cincinnati Milling Machine Co., Cincinnati, O. 


Godfrey J. Bremer, Kalamazoo, Mich. 


| Metal Ceilings— 


Fred F. Bischoff, Chicago, I11. 


| Moulding Sand— 


J. Downerd & Son Co., Zanesville, O. 


| Milling Machines 


Cincinnati Milling Machine Co., Cincinnati. 

Godfrey J. Bremer, Kalamazoo, Mich. 
Mill Machinery 

Straub Machinery Co., Cincinnati, O. 
Mining Tools. 

Standard Axe & Tool Works, Ridgway, Pa. 


} 
Natural Gas Specialties- 


A. Harvey’s Sens Mfg. Co., Detroit, Mich. 
Oilers 

Rau Manufacturing Co., Chicago, Ill 
Oil Well Machinery 

The Golley & Finley Iron Works, Lima, O 
Patents 

W. T. Fitzgerald, Washington, D.C 

Thos. P. Simpson, Washington, D. C. 
Pumps (S*eam) 

E. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. 

Downie Bros. & Nevin, New Brighton, Pa. 


Thos. F. Bishop & Co., Cincinnati, O. 
Brightman Stoker Co., Cleveland, 0. 


| Paint 


Iron Clad Paint Co., Cleveland. 


Perforated Sheet Metal 


Harrington & King Perforating Co., Chicago, Il] 


Aitchison Perforated Metal Co., Chicago. 
Powder— 

Hercules Powder Co., Cleveland. 
Photo Engravings— 

Union Photo Engraving Co., Cleveland. 
Pulley Cement— 

St. John Bros. & Co., South Bend, Ind. 


| Presses 


Toledo Machine and Tool Co., Toledo, O 
Godfrey J. Bremer, Kalamazoo, Mich 


Plumbago— 

J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Pulleys 

Straub Machinery Co,. Cincinnati, O. 
Power Plants— 

Weston Engine Co., Painted Post, N.Y. 
Pulley Covering— 

St. John Bros. & Co., South Bend, Ind. 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleveland. 
Radial Drills— 

Universal Radial Drill Co., Cincinnati, O. 


Steam Boiler Inspectors — 


Hartford Steam Boiler Inspection & Insurance 


Co., Hartford, Conn. 


Saws— 
Peter Gerlach & Co., Cleveland. 
Canton Saw Co., Canton, O. 
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Second Hand Machinery— 

Parkin & Bosworth Co., Cleveland. 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland. 
Smokeless Furnaces— 

J.V Burke, Chicago, Il. 

Brightman Stoker Co., Cleveland, O. 
Steel Stamps and Stencils 

J. H. Fleharty & Co., Cleveland. 

F. A. Sackman, Cleveland, O. 
Sheet Iron— 


Cleveland Rolling Mill Co., Cleveland. : 

New Philadelphia Iron & Steel Co., New Phila- 
delphia, O. 

The Golley & Finley Iron Works, Lima, O. 


Sheet Steel— 


New Philadelphia Iron & Steel Co., 
delphia, O 


New Phila- 


Steel Castings— 

Chester Steel Casting Co., Philadelphia, Pa. 

Aschman Steel Castings Co., Sharon, Pa. 

New Castle Steel Casting Co., New Castle, Pa. 
Steam, Gas and Plumbers’ Supplies-— 

A. Harvey’s Sons Mfg. Co., Detroit, Mich. 
Scrap Iron & Steel— 

Klein & Cohn, Cincinnati, O. 
Special Machinery— 

Toledo Machine & Tool Co., Toledo, O. 

J. H. Day & Co:, Cincinnati, O. 

W.E. Leard, New Brighton, Pa. : 

Godfrey J. Bremer, Kalamazoo, Mich, 
Shafting 

Straub Machinery Co., Cincinnati, O. 
Stokers— 

Brightman Stoker Co., Cleveland, O. 
Strap Joints— 

W.E. Leard, New Brighton, Pa. 
Steam Specialties— 

Van Auken Steam Specialty Co., Chicago, 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland. 

Graham Twist Drill & Chuck Co., Detroit, Mich. 


Torches— 


11. 


— 


Rau Manufacturing Co., Chicago, I11. 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleveland. 
Typewriters— 

Wyckoff, Seaman & Benedict, Cleveland. 
Tanks— 

The Golley & Finley Iron Works, Lima, O. 
Ventilating Fans— 


EK. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O 


Wood-Working Machinery— 

The Egan Co., Cincinnati, O. 
Wire Machinery— 

John Adt & Son, New Haven, Conn. 
Washers— 

Milton Mfg. Co., Milton, Pa. 
Water, Gas and Steam Pipe- 


Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati, O. 


Wheelbarrows 
Akron Tool Co., Akron, O. 
Wood Pulleys 


Great Western Pin Co., Toledo, O 


When you write to firms ad- 
vertised in our columns, please 
mention the fact that you took 
their address from our paper. 


They will thank you for it. 





Water St. 
Arrive. | Depart 
*8:10 A M| “7:15 AM 

*10:25 A M| *6 30 PM 
{*8:10 A M|{*6:30 P M 





Valley R. ‘A 


Akron & Canton.. 
Akron & Canton..... 
Akron & Chicago 
Akron, Canton, Steubenville, 
Marietta and Wheeling........ 42:40 P M|fII:10 A M 
ARCOM Be CONGO. 6.01 sisccsccosecsenss *6:45 P M| “3:15 PM 
Akron Canton & Cambridge...} +6:45 P M| 13:05 P M 
Akron, Canton, Cambridge, 
Wheeling, Washington, D. 
C., and Baltimore................6 j 





~$2:40 PM] $3:15 PM 








tDaily ae Sunday. “Daily. Pullman buffet 
sleeping coach between Cleveland and Chicago. 


Depot foot of So. | 
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CLEVELAND ROLLING MILL CO., 


CLEVELAND, 


OHIO. 


——MANUFACTURERS OF—— 


BESSEMER AND OPEN-HEARTH STEEL, 


Blooms, Billets, 
Spring, and Sleigh Shoe Steel. 


and Slabs. Steel Rails, Steel Beams, Channels and Angles 
Steel Wire of all kinds. 


: Steel Forgings, Bar 
Barbed Wire, Iron and Steel Plates 


Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 





A New Coal Field and Titber District. 


The OHIO EXTENSION of the NOR- 
FOLK & WESTERN RAILROAD pene- 
trates one of the most valuable coal and 
timber districts in the United States. The 
line of this extension is 193 miles in length 
from Coal Grove, Ohio, via Kenova, W. Va., 
to Elkhorn, W. Va., of which 54 miles, to 
Dunlow, W. Va., is now opened for busi- 
ness and the entire line is under construc- 
tion and will be completed early in the fall 
of 1892. It passes through virgin country 
abounding in gas, splint, cannel, steam, 
coking and domestic coals and fire-clay, 
chestnut oak, white oak, beech and poplar 
timber. Those looking for advantageous 


| sites for the location of saw-mills or tan- 


neries and establishments for the manu- 
facture of furniture, wagons, agricultural 
implements, wood pulp, fire-brick, or 
manufactured iron articles, should inves- 
tigate the resources of this new field. The 
new town of Kenova, W. Va., offers many 
advantages for the location of manufactur- 
ing establishments, also the territory 
opened up by the Norfolk & Western 
Railroad on the north bank of the Ohio 
River, between Kenova, W. Va., and Ports- 
mouth, O. Forthe manufacture of finished 
iron articles the district offers unequaled 
advantages, with supply of coal and Poca- 
hontas coke on short hauls, and with the 
blast furnaces of the Ironton, Hanging 
Rock and Ashland district in close prox- 
imity. Favorable freight rates made upon 
raw material to all manufacturing establish- 


ments on this line. 

For further information as to freight rates, 
maps, names of parties to whom application 
should be made for coal leases, etc., apply to 


JOHN J, ARCHER, or CHAS. 6, EDDY, 


Div. Frt. Agt. Vice-Prest., 
COLUMBUS, OHIO. ROANOKE, VA. 


ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 

Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts 


Cleveland, Ohio, U. S.A. 


CORRIGAN, IVES & CO., 


DEALERS IN 


IRON ORE AND PIG IRON, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, OHIO. 








Oglebay, Norton & Co.. 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 
IRON t=! ORES, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS. 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J.H. OUTHWAITE &CO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


IRON ORE, 


Perry-Payne B’ld’g, - Cleveland, O 


THE CONDIT-FULLER (0., 
Pig and Bar Iron, 


CLEVELAND, . 





OHIO. 





Advertising. 


a you wish to advertise anything anywhere at 
any time write to GEO. P. ROWELL & CO., 
No. 10 Spruce, St., N. Y. 


NVERY one in need of information on the sub 

4y ject of advertising will do well to obtain a 
copy of ‘‘ Book for Advertisers,’’ 368 pages, price 
one dollar. Mailed, postage paid, on receipt of 
price. Contains a careful compilation from the 
American Newspaper Directory of all the best 
papers and class journals; gives the circulation 
rating of every one, and a good deal of informa 
tion about rates and other matters pertaining to 
the business ofadvertising. Address ROWELL’S 
ADVERTISING BUREAU, to Spruce St., N. Y. 





Wheeling and Lake Erie Railway, 


THE NEW THROUCH LINE 
BETWEEN 
AND 
Steubenville, Pittsburg, Marietta. 
THROUGH COACHES 
BETWEEN 
‘Toledo 
Through Sleepers Between 
PITTSBURCH & CHICACO, 
AND DAY COACHES BETWEEN 
Toledoand Pittsburgh, Via Akron,Cuyahoga 
Falls, Kent, Ravenna, Leavittsburg,War- 
ren, Niles, Girard, Youngstown, 
New Castle and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, 
Traffic Manager. 


Jas. M. HALL, 
Gen’l,Pass, Agent. 


& Marietta, | 





E. C. POPE, 
Iron Ore, Pig Iron 
AND METALS. 


Cleveland, ~ Ohio. 





THE 
CLEVELAND-CLIFFS 


Cleveland Iron Mining Co. 


[RON CO., 


tron Cliffs Co. 
Producers and Sellers 
Lake Superior Iron Ores and Pioneer Charcoal 
Pig Iron. 


Mercantile Building, - CLEVELAND, O. 





Cleveland Union Station. 


nnsylvania |,ines. 


Foot or Bank Street. 


PickET OFFICES at Station, Euclid Av., Woodland 
Av., and Weddell House corner. = 


'HPOUGH TRATNS RUN AS FOLLOWS BY C ENTRAL TIME 











Laily. +t Daily, except Sunday. 
Frow CheEVET AyD mo TAY 
| Pittsburgh and Bellaire............f S.1oam $12.30 pm 


| 


- hiladelphia and New York.....* 1.40 pm “11.40 am 

Baltimore and Washington......* 1.40 pm *11.40 am 
Alliance and renee 40 pm *11.40 am 
Ravenna and Alliance. 25 pm fio.1oam 


- Ss 
Pittsburgh, Bellaire and East...f 1.05 pm + 6.40 pm 
I 
I 
i 


Hudson and Ravenna.. wot 5.10 pm fF 8.25 am 
Philadelphia and New York 11.10 pm * 5.25 am 
Baltimore and Washington 11.10 pm * 5.25 am 
Alliance and Pittsburgh veeeeeee ITLIO pM * 5.25 am 


Mt. Yernon and Pan-Handle Route. 


FROM CLEVELAND TO LEAVE ARRIVE 
Xenia and Cincinnati eee 8.00 am * 5.40 pm 
Akron and Columbus................% 8.00 am * 5.40 pm 


Akron and Columbus...............f 1.05 pm +i2.30 pm 
Akron and Orrville..................7 3.25 pm }10.10 am 
Columbus and Cinc inn: iti. * 8.00 pm * 7.00 am 
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TEAM PLANTS. 


tee over all others. 


Before purchasing any FEED WATER HEATER and PURIFIER, or deciding upon the adoption of any 
System of Steam Heating, kindly send us a postal, and we will send one of our representatives, 
at our expense, to call upon you personally, in orcer to explain advantages which we guaran- 


ommumum WEBSTER’S ‘‘VACUUM’’ FEED WATER HEATER AND PURIFIER..=_=amm 


Sizes from 30 to 2,500 horse power carried in stock. Over 125,000 horse power in daily use in the largest steam plants in the United States. Send 
Sor Catalogue. CARDINAL POINTS.—Highest temperature, purest feed water upon least quantity of exhaust steam, free exhaust to atmosphere, be- 


tween engine and heater. “*WILLIAMS’ VACUUM SYSTEM OF STEAM HEATINC,”’ 


Without Back Pressure upon the Engine Guaranteed. Patent sustained in two suits in the United States Circuit Court. Adopted by 300 of the largest 
Factories, Mills, Electric Light Companies, Market Houses, Office Buildings, Schools, Theatres, Churches and Railroad Stations. Send far Catalogue. 
ADVANTAGES.—Free exhaust to atmosphere, relief of back pressure, saving power, water of condensation, increasing efficiency of heating 


system, saving from 10 to 4o per cent. of fuel. 


WILL BE PROSECUTED. 


Exact percentage can be determined after making examination of steam plant.—ALL INFRINGERS 


Can be attached to any steam piant. Furnished upon trial WARREN WEBSTER & C0., MAIN OFFICE & WORKS, 49| N. 3rd St, Philadelphia, 


under guarantee. 








CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


VUE UPSON NUT CO., Manufacturers of Nuts, 
Washers, Carriage, Machine, Plow and Ele- 


vator Bolts, Coach Screws, etc. 


Steel Stamps and Stencils. 


Gee os: J. H. & Co., Rubber Stampes 
Seals, Stencils, Automatic Check Punchs, 


and Numbering Machines. o2 Seneca St. 


STEAM TRAPS 


BEST IN THE WORLD. 





RS” Write for Catalogue E. 


THE VAN AUKEN STEAM SPECIALTY CO., 
CHICAGO, ILL. 





1. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 


J. B. PIERCE, Secretary and Treas. | 





A. S. FERRY, General Agent, 208 Superior Street 
Cleveland, O. ; 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland O. 

R. D. BRIGGS, Special Agent, 205 Superior St 
Cleveland, O. 

W. M. FRANCIS, Special Agent, 208 Superior St. 
Cleveland, O., 

J. E. WOLCOTT, Special Agent, 81 4th Avenue 
Pittsburgh, Pa 


FOR SALE. 


Manufacturing Site 





ON CANAL ST., CLEVELAND 


Adjoining White Sewing Machine Co.’s Plant. 
About 67 ft. front extending back to Valley R. R. 


tracks. For particulars address 


B. M. GARDNER, 


CARE IRON TRADE REVIEW. CLFVELAND, O 


ARMSTRONG TOOL HOLDER, 
For general LATHE and 
PLANER work. Especially 





adapted for the economical use of | 
SELF-HARDENING STEEL. | 


ARMSTRONG BROS. TOOL CO. 
78 Edgewood Aye, Chicago, seno ron cinovsan: 











OFFICE AND WORKS 
224& 226 NORTH UNION St CHICAGO, 1ILL.U.SA. 


PERFORATED BRASS. PERFORATED TIN, =“ ™" Sewoy Suman 











E. H. JONES & CO., 


ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland, 0. 





Steam Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWER.COILS,Etc.,forHot Blast Heating. 





AMERICAN BRIDCE AND IRON CO., 


ROANOKE, - . VA. 


Designers and Builders of 


Iron and Steel Bridges and Viaducts for Highways and Railroads, Iron Furnace Plants, 
Stand Pipes, Mine Car Irons and Wheels. 
Also Machinists and Founders. ENGINEERS: C. C. Wentworth and Jos. L Hunter. 


THE DEMING CO. 


SALEM, OHIO. 


Pumps, 
For HAND AND POWER. 
Adapted for BOILER FEEDING, FIRE PuR- 
POSES, etc.; also ARTESIAN WELL CYLINDERS 
and WORKING HEADS for FACTORIES, MILLS 

and FURNACES. 
HENION & HUBBELL, 55 & 57 N. Clinton St., Chicago, Ill., General Western Agents 


Send for illustrated catalogue and price list, Mention this paper, 














yy 
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A/mm. Bi. LARD, NEW BRIGHTON, 


PENNSYLVANTA. 


Manufacturer by Special Machinery 


—_—Oor— 


) STRAP JOINTS AND 
CONNECTING RODS 


FOR- 


Engine Builders and Machinists, 





STANDARD ROUND SHANK 
Strap Joint shown with Nut Gib 





STANDARD SQUARE SHANK. 
Strap Joint shown with Plain Gib 


45 Sizes Strap Joints Suitable for from % to 4 inch Diameter Pins in Stock ready for 


Shipment. 


Write for Price List. 





J. 8. ELLER « Co., 


MANUFACTURERS OF 


1 STEEL ROOFING, 


Corrugated Iron, Decorated Ceilings, Etc., 


Headquarters for Galvanized Steel Eave Troughs and 
Conductor Pipes. 





CALVANIZED STEEL, |O FEET 2!INCHES LONC. | 








Address, Office, No. 198 E. Fifth St., 
CANTON, OHIO. 


Porter Iron Roofing & Gorrugating Co., 


Cincinnati, Ohio. 


Manufacturers of all kinds of 


IRON AND STEEL ROOFING AND SIDING. 


The Pioneers of the Roofing Business in 


Write us for Catologue and Prices. 








the United States. We guarantee sat- 
isfaction. We ship promptly. Give us 
a trial order and we will sell vou more 
when in need of same. 

He When writing for our Prices and Illus 
trated Catalogue, please mention Zhe Jron 


Trade Review. 








AOLTON [RON ROOFING 
PROOFING CEILING &c. 


SIDING NEW FPPON: 0. 


AGENTS WANTED EVERYWHERE 








THE KEASEY 


Iron Centre Split Wood Pulley, 


TME BEST PULLEY MADE. 


—Guaranteed for— 


——Send for Prices to— 


THE GREAT WESTERN PIN COMPANY, Toledo, Ohio, 





Single or Double Belt, Any Speed and Any Power. 





SYKES IMPROVED. 


Best Roof on earth. Suitable for all buildings 
and very easily applied. All our iron and steel is 
re-rolled and box-annealed, and painted with the 
best of paint and pure linseed oil. We manufac- 
ture all styles of crimped, corrugated and beaded 
By iron, ete., and make extremely low prices on carload 
lows. Write for prices and handsome catalogue, 
mentioning this paper. 


i sh T. i Bi f iki) 
SYKES IRON & STEEL ROOFING CO., Chicago, Ill, or Niles, Ohio, 





el 
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| [EWPHILADELP} A 
B® [RON SSOTEELC?. 


MANUFACTURERS OF 


B SHEET IRON 
“SHEET STEEL 


e*fRoofing, Galvanizing »« 


o- ALL OTHER PURPOSES. o 


NS Ge RX &5.C0. 


nh 


OFFICE AND WORKS - 


REw Pha eet 
OHI 
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FOR 
ARTISTIC 
PRINTING 
WRITE 


| CLEVELAND 
| PRINTING & 


PUBLISHING CO., 
| CLEVELAND, O. 





Use ‘‘ HERCULES CEMENT ”’ 


For Covering Pulleys with Leather. 

The only cement that will firmly secure leather 
to iron or wood pulleys. 

Also for making new or repairing old belting 
Requires no rivets. 

Directions for covering pulleys on every can 
Can also furnish leather when desired. Manu 
factured by 


ST. JOHN BROS. CO., South Bend, Ind. 








QMQXYUNION, 
SELECTROTYPE 


FOUNDRY 
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Pare eerie arerennerenenene-o 
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MICHIGAN 


EMERY WHEEL CO, 


194 Catherine St., Detroit, Mich. 


Solid Emery and Corundum 
Wheels, to Run Wet or 
Dry, Special Shapes. 


Perfection in Gummers. 


82”SEND FOR PRICE LIST. 





SPICER MANUFACTURING CO., 
NEW PHILADELPHIA O. 

General Foundry and Machine — 
Heavy and Light Castings. 


Privilege to make estimates solicited. 


F. A. SACKMANN, 


— Champlain, Cleveland, 0 


PYAARBETS 













SN ELNAME STAMPS S 


Steel Name Stamps I-16, 3-32 | 
or %inch letters),15c. per letter. 


SEGOND-HAND 
IRON PLANER © 


For Sale. 


One 24” x24" x5’ Planer made by New Haven 


hes. 
Mfg. Co., with Square Chuck to tz ike in 7 inc 
This is no worn-out tool, but is in FIRST-CLASS 


ORDER 
JAMES JENKS, 


DETROIT, MICH. 





Dealer in Machinery, 


WHY BE BOTHERED 


With ene Belts ? 


Belt Oil, your belts will | 





By the use of Cast 





last one -third lo ong ona ve guarantee one-third 
moore foe er aeveloped. Wewilli send ye mu a package 
on * ioe trial and if not satisfactory, return it 
and no charg ge will be made for whatisused. Put} 


5 Ibs., 40 Ibs.i5 gal.), 1 yallons, | 


up in pac kages of 
halfharrel and barrel. Price 25¢ 
testimonial or further information, address 


American Oil & Belting Co., 
45 Dey St., N. Y. 


OR 


WHITE OAK BELTING CO., 


CLEVELAND, OHIO. 


per pe maed For | 
| 








VICTOR COLLIAU, | 
| 


Sole Manufacturer of the 


vepeeneanity 


Improved Patent | 
HOT BLAST 


COLLIAU CUPOL Ae 


ADDRESS 
287 Jefferson Ave., 
DETROIT, - MICH.| 


j 
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THE DETROIT AND CLEVELAND STEAM NAVIGATION CO, 
PLEASURE PROGRAM. 





189 —— # —-— SEASON — # — 1892. 
Daily Line Between 4 Four Trips Weekly Between Cleveland, Mackinac Island, 
CLEVELAND AND DETROIT. * Petoskey, Soo and Lake Huron Points. 


Departure for Detroit, Mackinac, etc., 23 River Street, 10 P. M. 


- Daily for Put-In-Bay - 


Departure from Superior Street Warf 8.30 A. M. 


LAKE RIDES EVERY MONDAY AND SATURDAY EVES. AT 8. 


Special Arrangements Made with Churches, Societies. etc. 
A. A. SCHANTZ, G. P. A., Detroit. T. F. NEWMAN, Gen. Ag 
EK. P. HOWELL, City Pass Agent 
ompanies All Excursions 


t., Cleveland 


g Band Ac 
-~No Liquors Sold or Allowed on any of geen comme s Steamers 


WILLIAM TOD & CO. 


YOUNGSTOWN, OHIO. 


-THEPORTER-HAMILTON ENGINE 


SINCLE,COMPOUND & CONDENSINC 
Blowing Engines. 
Hydraulic Cranes 
mall and Accumulators, 
~ Heavy Special Machinery. 


ENGINE CATALOGUE ON APPLICATION. 


A Fine Strin; 




















PLLMER'S GEAR CUTTING ATTACHMENT 


CAN BE USED ON ANY SCREW-CUTTING LATHE FOR 
Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers. 
Or any one having use for SMALL GEARING. 


For particulars, address 


Palmer, Cunningham & Company, L’t’d, 


607 Market Street Philadelphia, Pa. 

















FOR NEW FEATURES SEE NEW CATALOGUE. 





IRONCLAD PAINT CO. tron ciad Paint co. 


Factory, 75 & 77 Central Way. Sec. & Treas., No.3 Case Build’ g, 


CLEVELAND, OHIO. 


al 


And get the genuine article, and 
save fiability of suit for using an 
articie made in violation of the pat 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 


FURNISHED both Dry and 

mY Ground in Oil 

USED BY NEARLY ALL THE 
RAILROADS, 





frade Mark Patented. 








—— 
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GODFREY J: BREMER, THE AMERICAN 


ice te Watchman’s Time Director. 


Power Punch- 








This Electrical instrument, which is operated by either 





mada, 
‘i 3 sett \ | battery’or magneto generator as preferred, is designed to, 
d ent 2s Hy ? 8 I 
ing’ anda Ser LS ° } and does, keep an exact record of the doings of the Night 


Watchman in any establishment where it is in use. It is 
an active and faithful guardian of your premises during 
W the night. It is simple, retiable and absolutely infallible. 
Cannot be tampered with without certain detection. 


Shearing 
Presses, Dies 


Thousands of testimonials from'the first concerns in the 
land. Send for catalogue to 


and Special 





Meshinery 
for Bar and THE CLEVELAND ELECTRICAL M’N’F’G CO. 
Sheet Metals, 44 and 46 Sheriff Street, - - - Cleveland, 0 
Etc., Ete. A. B. FOSTER, Treas. and Gen'l Manager. 





Class B, No. 3. 


Send for Illustrated Circular. FOR SALE iT] BOILERS ” mites 
. e \ 7 


Mention this paper Kalamazoo, Mich. 


One 45 H. P. 54” diameter’ 48—34"x12" tubes Dome 30”x30"’ 
_— “ ” ‘ ” ” . 


50 oe 54 : 48—314"x14 ee ne 28x28" 


JOHN ADT i SOi, Sites”: 4n” % 44—3"x12” “26x26” 
” 85 uf 62” i 52—4”"x17”" "7 No Dome. 
NEW HAVEN, CONN. FOR SALE (Second-hand Boilers) ‘‘A BARCAIN.’’ 


Builders of Machinery | 
‘for Hardware Man- 









Tar 


8 Boilers, 80 H. P. each, 60” diameter, réft. long, 4” tubes, nearly new, ‘Otis’ Steel. 
Taken out to make room for larger boilers. Fronts and all castings and trimmings. 





E : ufacture. 

3 AUTOITATIC - 
BERL" The Variety ron Works ¢ 

E Cutting Machines, G allely ron OFKS 0,, 

2 y, 

i vee pe Dein iaataey 85 SCRANTON AVENUE, . CLEVELAND, OHIO. 
E Riveting Machines, 


Foot Presses, 
Sprue Cutters, Etc. 


THOS. SIMPSON, Washington, D. C. r 
No att’s fee until Patent obtained. 


Write for Inventor’s Guide. 








JEFFREY 


-O hain 
Belting 


—-ALSO—— 
MALLEABLE, STEEL, 
WROUGHT AND SPECIAL 
CHAINS. 


er 








ztmown to the Arts. 


ji Ss \e POWDER, FUSE, CAPS, 


=—HROULmS, AED Site OES TO SSCS TEN, 
ANNIE ‘TOR, ES POWDER R COMP ™ 
ANN THILATOR. HERCUL 0 Prospect Street, pment na fy Chie. 





We WILLARD, Manager.f{ 


For 





ELEVATING AND CONVEYING MACHINERY. 


‘ FROM 1-4 TO 15,000 POUNDS WEICHT. 
Send for catalogue and True to pasteras, sound, solid, free from blow-holes and of great 
: strength 
Stronger and more Fy than iron forgings in any position, or 
REDUCED PRICE LIST for any service whateve 
+ 60,000 CR ANK SHAFTS and” 50,000 GEAR WHEELS of this stee}, 


now running, prove thi 


ae Cc rogehentts Rockers, Piston Heads, etv., for Locomotives, STEEL 
INGS of eve ry description. 
THE JEFFREY MFG CO: Send a circulars and prices to 
CHESTER STEEL CASTINGS CO., 
143 E. First Ave., Columbus, O. FICE 


: CHESTER. PA. f 407 LIBERTY STREET. - PHILADELPHIA, PA. 
Chicago Branch, - - 48 So. Canal St. 


New York Branch, 15 Cortlandt St. we O U L D | N C SA N D F i i? E SA N D 
L. K. COMSTOCK, Fire Clay, Fire Brick, Circle ace for lining cupolas, 


Consulting Electrical Engineer, Bristle Brushes, Steel Wire Brushes, Bellows, Riddles, 
Shovels, Foundry Facings, Foundrv Barrows, Pig Iron 
1419 Monadnock Bidg., CHICACO. Barrows. 
> NN 
- . - PLANS. - - - 


THE BEST GOODS AT REASONABLE PRICES. 
‘ . SPECIFICATIONS. - — - 
- .- supervision. - - |THE J. DOWNERD & SON CO., ZANESVILLE, O. 
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qep CLEVELAND TWIST DRILL CO.. rap 



















Tee BART 2 DETROIT _UNIVERSAL RADIAL 
Emery Corundum Wheels and Machinery. | RADIAL DRILLING MACHIN(S 


‘ ,| = “= THREE DESIGNS. SIX SIZE 
Writeto J. WENDELL COLE, M. E., | _EMBODY ALL DESIRABLE FEATURES 


District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O- = PRICES $450 008 UPWARD 


8@ N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and 
TWIst DRILL "GRINDES WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois ; L UNIVERSAL RADIAL DRILL CO 


and Wisconsin. : >INCID T 


Penberthy Automatic Injector. GMM Os cic ran. 


A. & H. GOUGH, Props., 
OPINIONS OF THE PENBERTHY INJECTOR. 


Mauufacturers of 
E. M. EARLE, ) 


. 
Files & Rasps, 
ENGINES, BOILERS, MACHINERY, SUPPLIES, ETC. > 


Equal to the Best English File. 
ALLENTOWN, PA., April 2, :8go. OLD FILES, RE-CUT. 


ALL KINDS OF JOB GRINDING. 
OFFICE & WORKS, 
48 COLUMBUS ST., 
CLEVELAND, - O, 


C. GOUGH, Manager. 
Mention this paper 


SHEPARD’S NEW $60 


SCREW, CUTTING 


Foot Lathe 


Foot & Power Lathes 
Drill Presses, Scroll Saw 
Attachm’ts, Mandrels, 
Chucks, Twist Drills, 
Dogs, Calipers, etc. 
Lathes on trial, Lathes 
. on payment. Send for 
talogue of Outfits for Amateurs or Artisans. 
dress H. L. SHEPARD, Agt., 
124 East Second St., CINCINNATI, O. 


SEND FOR THIS BOOK = —— x —_ . > ai We ence PATEN TS 
Wr r 1 Ng 
Zz 














Penberthy Injector Co., Detroit, Mich. 


GENTLEMEN :—I now handled the Penberthy Injector for nearly 
two (2) years, and compared with Gresham, Little Giant, Hancock, 
Inspirator and others, and have always found the “ Penberthy” 
to give the dest satisfaction. Yours truly, 

E. M. EARLE. 


PENBERTHY INJECTOR 60., “°"“cetRorr; micn. |__| 


THE STERLING CRATE-BAR COMPANY, 
———-MANUFACTURERS, OF —— 
The Celebrated Sterling Grate-Bar. 
The most economical, the most durable and the easiest of management. Made of 
cast iron or annealed cast steel, either stationary or with shaking attachment. 
Prices quoted on all kinds of bars. General offices, 


| 
SOCIETY FOR SAVINGS BUILDING, - CLEVELAND, OHIO. | 


a ] 
y 
m 
vis 
> 
z 
0 
o 
° 



















8 Cap Lathes. $1.25. 





ea 
a 


Awarded the CRAND PRIZE at the Paris Exhibition. 





For INVENTORS. 40-page BooK F.xkE. ‘Address 
W. T. Fitzgerald, Att’y at Law, Washington, D. C. 





Plate Iron Washers 
A SPECIALTY ! 
Even in Gauge, 
{Smooth and well 


finished. 
| Cut from new plate, rolled! expressly tor the pur- 
| pose. 82” Write for prices, Address, 





ire AM ERS Ai MILTON MFG. CO.. Milton, Pa. 
pl lll thy 


NEW O ORLEAK LA.57 CARONDE 
r y | ‘AUSTRIA. TYPEWRITERS. 





Cleveland Office. 4!2 SSR Building, Cleveland, O. 





FIRE BRICK. SILICA BRICK. 
wus: | J. J.SHEPARD,| 


: 

ay 
J J MANUFACTURER. She ard, th a! 
SAVACE, 35 to 45 RIVER ST., - CLEVELAND, OHIO. | D STANDARD TYPEWRITER 














SAND, No: i, _ Is to-day, as it has ever been, the lead- 
pn gy TILE and SPECIAL SHAPES, Dry Prossed, ge Bs snaps improvements are con- 


stantly added to this famous machine. 
TRY OUR PARAGON BRAND OF TYPE- 


WRITE IBBONS. 
=| RE Cc LAY. Fl R E SAN D. WYCKOFF, caine & BENEDICT, 


137 Superior St., Cleveland, O. 


















